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Teble 2% : Total numbers of HGPRT-mutant cells, mutant frequancy and viability
of Chinese hamster V79 cells after 8  S-hour expesure to
RO 40-7592/7001 and CM S9 MIX

Dose Cell Visbility HOPRT-Mutant Cells
Day 2 Dey 7 Day ?
ug/ml. Neo. Mean RY Ne. Mean CcE Neo. Mean Sign. NMF
C(a) x (a) x b) on '10‘::;18
0. 150 185 0 0 o
176 150 0 0 o
1758 205 | 0 0 0o
187 172.0 100 166 176.5 g3 11 2 0.3 3.8
s. 182 169 0 0 @
199 181 0 0 ¢
210 195 ¢ 0 ¢
197 197.0 100 194 13¢.83 92 ¢ 0 o 0.0 <0.9
so. 110 168 0 0 0
118 166 [ ]
121 189 111 .
129 119.% ¢9 181 171.0 8¢ 2 2 3 0.8 9.7
200. 147 0 0 0
126 207 0 11
152 219 1 11
146 162.3 83 178  206.5 103 1 2 2 0.8 8.1
300. 162 177 g 0 o0
152 194 0 ¢ ¢
169 176 0.0 o
127 147.5 86 167 173.% 89 0 0 2 0.2 1.9
400. 33 1m 9 0 o
33 101 g 0 0
39 106 0 0 ¢
35 35.0 20 85 93.3 49 0 0 1} e.1 1.7
Reference Substance : ZAAF -
0. 150 185 0 0 o
176 150 0 0 ¢
1758 205 0 0 ¢
187 172.0 100 166 176.5 388 11 2 0.3 5.8
60. 107 131 3 ¢ 5
108 140 3 8 9
104 141 9 9 9
79 98.8 57 140 133.0 69 |10 12 15 8.6 126.4
Experiment Number 1 22 M 90/2 X for P =< 0.08 ¥ for P =< 0.01
a: 200 cells were plated per dish Trend: (+) increasing 7 (-) decreasing

b: 10% cells were plated per dish
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C.5.e. Unscheduled DNA Synthesis with Tolcapone in Primary Cultures of Rat Hepatocytes

Research Report#: B-154,906
Sponsor Volume: 51:.91

Summary:

The effect of tolcapone on unscheduled DNA synthesis was determined in primary cultures of rat
hepatocytes. Only a narrow concentration of range 1-5 pg/ml was tested, since concentrations
higher than 5 ug/ml were toxic. In one of three trials, concentrations of 1 and 4 pg/mi
significantly increased nuclear grain counts, but a concentration-effect relationship was not
evident; this is considered a spurious finding. The positive control 2-acetylaminofluorene

produced the expected result.

Methods:

Drug Concentrations: ‘Batch G PUL 557 089 in DMSO
Test Chesmical Substance Concentration

#g/ml
23190/0 /7 /2

Sclvent control: DMSO 0.0 0.0 0.0
Ro 40-7592,001 1.0 1.0 0.5
Ro 40-7592,001 5.0 5.02 1.0
Ro 40-7592/001 10.0% 10.02 2.0
Ro 40-7592/001 25.02 25.02 3.0
Ro 40~7592,/001 50.0? 50.02 4.02
Ro 40-7592/001 75.02 75.0? 5.02
Ro 40-7592/001 100.02 100.02
Reference substance: 2AAF 0.1 0.1 0.13

1 Cell morphology of many cells had changed at this dose level
3 No viable cells available

Experimental Procedure: -

Rat hepatocytes were isolated by in situ liver perfusion of adult male Fu-albino rats on the day of
experiment. Cells were seeded into plates containing a plastic coverslip for cell attachment at a
density 1.5 x 10° cells/plate. Four coverslips per dose were used to measure [*HJ-thymidine
incorporation, and one coverslip/dose was used to assess cell viability trypan blue exclusion.
Additional coversliups were used to determine cell morphology and viability after exposure to test )
compounds.

The UDS assay was initiated within 5 hrs of cell seeding, by replacing the medium with medium
containing [*H]-thymidine and the test compound. Exposures were for 18 hrs, and followed by
washing,. fixing, and rinsing. [°H]-Thymidine incorporation was determined autoradiographically
by counting the number of silver grains in nuclei of non-replicating cells. Usually 100 cells that
were not.in S phase per dose (ca. 25/coverslip) were counted. Cytotoxicity was gssessed by
counting non-nuclear silver grains, and determination of net nuclear grains. ™~
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Statistics

Nuclear grain counts, cytoplasmic grain counts, and net nuclear grain counts were evaluated by
one-way ANOVA with a post-hoc Fisher's least significant difference test (p<0.05).

Results:

Significant increases in nuclear grain counts in primary rat hepatocytes were observed only in the
third experimental trial at concentrations of 1 and 4 ug/ml (Table 1c). In two previous
experiments with concentrations of 1 and 5 pg/ml, no increase in nuclear grain counts were
observed (Tables 1a and 1b).

Table 1a s Unscheduled ONMA Synthesis assay vith freshly iselated
after 18-hours og.mn u‘:'zo.nm ‘ (Ilpch::'m tee

Test Chenical Doss | Ne.Celd Mclear m"c;cmm-a; Net Muclear
wg/al |Amalysed | > 3 (X) Kean ¢ 5D Nean 2 5D Hean 3 $D
Negative comtrols DNSO 0.0 100 ] 1.4 ¢ 1.2 1.9 .1.3 -O:S 2 1.8
Ro 40-7392/001 - 1.0 100 1 1.3 2 1.2 1.8 321 0.5 211
Ro 40-73592/001 3.0 30 ) ] 1.2 & 1.0 1.4 ¢ 0.9 0.4 31.1
Reference substances ZAAP o.x % (14 8.1 32 4.9 2.1 1.3 6.0 ¢4.4

Statistical significance:r » for p £ 0.05 , #+ for p £0.01

Table 1b : Unscheduled DMA Synthesis (UDS) assay vith freshly isolated rat bhopatocytes

after 18-hours exposure to Ro 40-7392/001 . (Rxperiment 23%90/1)
Graio Counts / Call

Test Cheajcal Dose | No.Cell Muclesr Cytoplasmic Net Muclear

ug/ul  |Analysed | > S (X) Hean 3 3D Mean 3 SD Mean ¢ 3D
Negative controls DHSO 0.0 73 0 1.0 ¢ 1.0 1.2 s 0.8 0.2 1.1
Ro 40-7592/001 1.0 20 2 1.5 ¢ 1.4 1.8 21.2 0.3 ¢1.2
Ro 40-7592/001 3.0 100 1 0.7 ¢ 12 0.9 4 0.9 0.1 0.9
Reference substance: 2AAP 0.1 80 [4] 7.3 & 4.4 2.9 21,9 4.6 42 4.0

Stltistiul signilicanae: * for p (0.05 , #* for p < 0.01

Table 1c 1 Unscheduled DMA Synthesis (UDS) assay vith Treshly iselated rat hepatocytes

after 18-hours exposure to Ro 40-7592/001 (Bxperiment 23490/2)
| Graia Counts / Call

Test Chemical Doss ] No.Cell Muclear Cyteplasmic Net Muclesr

wg/nl [Analysed | > S (D) Neen 3 5D L__F¥ Wean 3 $D
Negative coatrels DSO 0.0 102 ] 0.3 ¢ 0.6 0.3 30.5 0.1 +0.5
Ro 40-73927001 0.3 101 [ 0.6 2 0.9 0.9 0.7 -0.3 3 0.9
Ro 40-7392/002 1.0 104 [} 0.8¢ 2 0.9 0.8 £ 0.9 0.1 2 0.9
Ro 40-7592/001 2.0 100 0 0.4 ¢ 0.7 0.4 20.5 0.01 2 0.7
Re 40-7592/001 - 3.0 101 ] 0.5 ¢ 0.8 0.6 0.7 0.1 2 0.8
Ro 40-7592/001 4.0 100 [ ] 0.9 3 1.0 0.9 20.6 0.02 3 0.9
Ro 40-7392/001 3.0 101 0 0.3 ¢ 0.6 0.7 20.6 0.2 2 0.7
Reference subatance 1 2AAP 0.1 101 30 3.0 ¢ 2.8 2.0 ¢+1.2 i:.o_ 2 2.3

Statistical significance:s * for p $0.05 , ** for » € 0.01
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Cell viability at concentrations up to 5 pug/ml was 74-90%. The next higher test concentration of
10 pg/ml was toxic and resulted in complete loss of viability (Tables 2a-c).

Table 2a : Viability of rat hepatocytes after 18 hours
exposure to Ro 40-7592/001 (Exp.23%90,0)

Test Cheaical Dose {Cell Viability!|melative Viabilicy
. »9/al $ s
Megative control a.0 97 100
Ro 40-7592 1.0 ” 100
Ro 40-7592 s.0 90 [}]
20 40-7892 10.0 Mo viable cells available
. RO “-1592. 25.0 ¥o viable cells available
Ro 40-7392 50.0 %o viable cells available
Ro 40-7592 75.0 Wo viable cells available
Ro 40-~7592 100.0 No viable cells available
Reference: 20a7 | 0.1 o ”2

! As msasured by the method of in situ dye exclusion

Table 2b : Vviability of rat he toeztu after 18 heurs
exposure to Ro 40-7592/001 (Exp.23n90,1)

Test Chemical Dose [Cell viability?|melative viabflity
»9/ml L} L]
Negative control 0.0 1 28 100
Ro 40-7592 1.0 3 91
Ro 40-7592 5.0 77 L H
Ro 40-7592 10.0 No viable elhs available
Ro 40-7592 25.0 ¥o visble cells available
Ro 40-7592° $0.0 No viable cells available
Ro 40-7592 75.0 No viable cells available
Ro 40-7392 100.0 Mo viable ceils available
Reference: 2AArP 0.1 87 . 96

' As measured by the method of in situ dye exclusion
? Morphology of many cells had changed at this dose level

Table 2c : Viability of rat hepatocytass agfter 18 houcs

exposure to Ro 40-7592,001 (Exp.23n90/2)
Test Chemical Dose [Cell Viability:|Relative Viability
”g/nl L] L]
Negative contrel| 0.0 [ H 100
Ro 40-7592 0.5 24 99
Ro 40-7892 1.0 75 s
Ro 40-7892 2.0 83 t ]
Ro 40-75%2 3.0 [ 11 9
Ro 40-7592 4.0 83 t ]
Ro 40-75%2 5.0 742 [ ¥)
Referdnce:s 2AAP 0.1 s 100

! As asasured by the method of in situ dys exclusion
3 Cell morphology had changed slightly at this dose level =
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CA5f. Chromosox;ae Analysis in Human Lymphocytes Exposed to Tolcapone In Vitro
Research Report #:  B-154,840

Sponsor Volume: 51

Summary:

Cultures of human lymphocytes were exposed to tolcapone in the presence and absence of S9
metabolizing fractions. Chromosomal damage was not detected under any test condition.

This assay did not meet the OECD guidelines as only two analyzable concentrations were used.

Methods:
Drug Concentrations and Exposures: Batch G PUL 493 089
Without S9 activation: 100 - 400 pg/ml; 3 hr exposure
5-40 pg/ml; 24 hr exposure
5-30 pg/ml; 46 hr exposure
With S9 activation: 50 - 400 pg/mi; 3 hr exposure
Positive Controls/vehicles:
Without S9 activation: Bleomycin (5 - 50 pg/ml) in water
With S9 activation: Cyclophosphamide (20 - 30 pug/ml) in water
Test System: -

The following is the reviewer's interpretation of a rather confusing description of the experimental
methods. It was not clear if or when PHA was added to "long-term" treatment cultures without
metbaolic activation. The use of the terms "incubation" in the text and "recovery” in the tables,
and the length of these incubations or recoveries were also difficult to decipher. Thus, itis
possible that some discrepancies may exist between the description below and the actus! methods.

Microcultures of whole human blood were prepared and stimulate to divide by addition of
phytohemaggiutinin. After a 24 hr incubation, cells were harvested and resuspended in medium
containing different dilutions of tolcapone or the control compounds (in triplicate). For the short-
term exposure experiments, the cells were incubated with tolcapone (or controls) with or without
S9 fraction for 3 hrs, followed by a change of medium containing bromodeoxyuridine and PHA.
Incubations were continued for 21 or 43 hr (24 or 46 hr recovery). For the long-term drug
exposures, which were not carried out with S9 activation, the bromodeoxyuridine and PHA (see
above) was added together with the test substance. Incubations were continued for 24 or 46 br.
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At 3 hr before harvest, colchicine was added to the cultures to arrest cells in metaphase. After
harvest, the cells were fixed in methanol/acetic acid, suspended in fixative, and mounted on
slides. Four slides per culture were prepared without BrdU and 2 slides per culture were prepared
with BrdU. On the following day, cells without BrdU were incubated with IN HCI, and celis
with BrdU were incubated with bis-benzimide. Slides were then stained with Giemsa, and
analyzed for metaphases resulting from the second mitosis after treatment.

The test concentration range was established by determining the mitotic index in cultures (percent
of cells in mitosis).

Metabolizing System:
S9 fraction prepared from Arochlor-induced rats (500 mg/kg).
Statistics: Fisher's Exact test (p<0.05; two-tailed test)
Results:
Short-term (3 hr ) incubations of cultured human lymphocytes with 400 ug/ml tolcapone in the

absence (Table 1) or presence of S9 (Table 2) resulted in cytotoxicity. The two lower
concentrations (100, 200 pg/ml) had no effect on mitotic index or chromosomal abberations.

i acl 2 adii PSP

12. Susmary tables

Table 1: Rate of chromesens damage, Inden of solle with structural oberrations (5-ocellis), with wnepecific chromescne ohanges (V-colle) and

of colls in mitosis {M-I) {n cultured humen lymphecytes treated for J h vithest mstsbelic activatien (recovery 24 h).
Test Substance Deas Anslysed [ 2] -Cells Om: = M Re [ {4 ATYP P U=Cells aArS
res/ml Colls ] n 3 » 1]

18 » 90N
Negotive contrel L] 100 4.6 F o0 ) 2 2.8 9.020
Solvent centrel ] 100 3.3 1 1.8 4.010 o e.08 o.010
Concurrent nagqativ .
controls ] 200 4.1 1 % 0.003 2 1.0 0.013
Ro 40-7392/001 100 200 [ %} 1 1.9 0.008 6 300 0.0

. 200 200 [ X} 1 63 0.008 3 L 0.2

400 ¢

Pesitive contrel: .
Slecayecin so 100 2.9 29 29,00 0130  0.010 O.130 . 0,110 0.0 10 10.08%¢ ¢.3400

"+ sieniticant et the 5 % level -
*® signiticent at the 1 § level
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Teble 21 Rate of chremseone damage, index of oslls with strustural shecrations (S-0011s), with unepecitic chremssess changes (V-eolls) and
of cells in nitesis (N-1) in cultured hunen lysphocytes trsated for 3 h vith metshelis sctivation (recevery 24 h).

Test Substance Dese T Malysed »n3 -Cells Qe = S Re |4 KTTe P U-Cells ) Ghrs
»y/ul Calls 1] n ] ] Y

s u son1

Negative centrel [ ] 100 4.6 * 0.0 2 2.0 0.020

Selvent Centrel [ ] 100 2.8 1 1.00 .00 s 0.0 0.010

-9 contrel ] 100 3.4 3 200 - 0.010  S.000 1 1.8 0.000

Cencucrent negative

contrels 0 e 4.5 J 1.0 .00 0 3 1.0 e.01)

Ro 40-7392,001 100 200 $.2 J 1.9 9.00% 0.008 9.005 0.008 1 0.8 0.00%
. 200 200 3.3 T 0.9 0.008 1 1.3 6.0
. 400 ) .0 ’

Pesitive centrel:
Cyclophosphanid 20 100 4.2 11 31.00°° .48 0.180 e.010 3 1Le 0.0%
3 100 .9 18 38.00°* .02 0.010 . 0.110 .63 10 18.00%¢ 0,120

s Sigmnificsat at the 3 § Jevel
o gigmniticent at the L § level
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BEST POSSIBLE ¢ -

Longer term incubations (24 or 46 hrs) with tolcapone in the absence of S9 caused a marked

cytoxicity at concentrations of 50 and 30 ug/ml (Tables 3 and 4). The two lower concentrations
had no effect on mitotic index or chromosomal abberations.

Teble i Rate of chromssene damege, inden of eslls with strustursl aberrations (8-colls), vith unepecitic chronsssne changes (V-oolls) and
of cells in miteeis IN-1) in cul 4 buman lynphocytes treated for 3¢ b withowt metabelie activation.

Tost Substance Dese Smalysed N-Y -Calie ame - I - L e ATYP P w-Cells an
peml Celle ] » [ m u Y

as X 9/8

Negative centrel ] 200 2.7 : 0358 0.003 2 1.0 0.020

Selvent centrel ¢ 200 .48 T s 0.008 3 1.% e.018

Concurrent meqetiv

centrels [ ] 4900 0.2 3 om 0.003 0.003 S .23 02

o 0-7392/001 10 240 [ X} 1 0.5 0.008 1 % 0.003
- 25 ) 4.9 3 1.5 0.003 s.010 5 2.3 0.028
. ] 00 . 1.4 1 o5 0.008 ¢ 200 0.0

Pesitive contrel:
Slessycin ) 100 S.4 27 27.00°*  0.200 0.028 0.190 .03 0.010 13 13,800 9,290

* Significeat at the $ % level
** gignificant at the 1 \ level

Tabla 4  Rate of chremscens demage, index of eells with structural shersatiens {8-<cells), uith pecific ch changes {U-colls) and
of colls in nitesis (#-1) in cultured hussn lysphocytes trested for 46 h vithewt metabelic sctivetion.

Test Substance Dese Analysed L 2 s-talle amz 0" act Re bxc ATYP

P U-Cells aAPs
»e/ut Cells ] » ] moE
s R %2 |
Negetive cemtrel [ 106 .3 1 1.0 e. 00 1 1.00 e.010
Selvent centrel [ 10 3.4 2 2.08 0.02¢ ¢ 6.0 0.080
Omcucrent negativ
contrels [ 200 7.0 3 1.5 0.003 0.010 7 3.8 9.018
Re 49-7392/081 ] t._J 4.9 3 1.9 0.008 0.008 0.003 6.003 3 1.9 S.018
o 1] 200 8.2 X o9 0.008 2 L.00 9.010
bl 3 136 9.3 ¢ 4.0 .13 0.007 .28 0.087 4 .94 s.044
Pesitive contrel:
Bleeaycin 108 - 2.9 42 42.00** 0.2 0.030 0.690 0.01¢ 0.060 4 19 19.00%¢ D.a1e

¢ significant at the 5 0 level
** signiticant st the 1 } lewve}
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CEST POSSIBLE ¢

To test for possible longer term effects of metabolic activation, cultures were exposed to S9 for 3
hr then allowed to recover for 46 or 24 hr. In these experiments, cytotoxicity or chromosomal
abberations were not evident at concentrations up to 300 or 400 pg/m! (Tables 5 and 6).

Table 31 Rate of chremssons domage, index of eolle with structural sberrstisns (S-cells), with pecific ch shengee (U-colla) and
of celle i mitesis (M-I} in cultured humen Lymphecytes treated for 3 h with belic dvatien { Yy 46 h).
Test Subetance Dese Analysed N-2 S-Cells omt = - Ry e ATIP P U-Calls aAPS
el Colls L ) ] ] » L}

(VTR 92

Negative centrel 0 100 8.8 1 1.00 o.00 1 .00 0.030

Selvest Ceatrel [ 166 8.4 2 e 0.02¢ ¢ 8.00 0,060

-9 ewntrel [ ] 100 9.1 2 2.0 0.02¢ 4 .00 0.040

Concurcent negative

contrels [ 30 1.7 S 1.67 0.00) 0.013 13 e 0.037

e 40-7332/001 50 200 7.4 ¢ 2.0 .00 3 1.9 9.020
4 130 300 10.2 4 2.0 0.008 0.028 2 1.0 0.010
. 00 ] 8.3 4 2.0 0.020 ’ ¢ 3.0 s

Positive contrel:

Cyclephesphanid 20 100 6.3 ¢ £.000 s010 .40 e.018 2 .0 s
hd 3 100 5.8 ?  9.000 .10 : 7 100 0.200

Table € 1 Rate of chremesens damage, index of cells vith structural sbecrations (S-cells), with waspesitis Ql'-u-o changes (t-eells) and
of colls in mitesis (M-1) in cultured bumsn lymphecytes trested for 3 h with metabelic setivation {recevery 2¢ h).

Test Substence Bese Analysed "X S-Calle omx [ 4 - l‘ e AT P  U-Cells L
»y/mb Colls ] ] . L ]

018 % %9/¢

Wegative centrsi [] 200 9.7 1 o3 0.003 2 t.00  e.010

Selveat contred ° 100 .6 1 e ..o 1 Lse ems

Concurront negativ

contrels [ 400 8.2 2 o3 0.003 ' 6.00) 5- 1.2 0.013

Re 40-7392/,003 o0 200 9 4 2.0 0.010 o.010 0.0038 3 1.5 8.013
. 400 100 12.1 3 L3 0.008 0.010 0.003 S 2.9 e

Positive comtrelr
Cyclephesphenid 20 100 2.3 69 63.00° 9.540 0.300 0.310 oO.010 0.620 9 135 15.00° 0.560
13

* siguificent at the 3 ¢ level
sc Significent at the 1 § leveld

All control samples generally produced the expected results. In the experiment with 3 hr
metabolic activation and a 46 hr recovery period, cyclophosphamide did not produce as dramatic
an increase in number of S-phase cells as was noted with positive controls in other experiments.

It should be noted that in most of these experiments only two concentrations could be considered
analyzable because of the sharp decrease in mitotic index between the intermediate and high test
concentrations. -
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C.5.g. Mutagenicity of Tolcapone in Combination with Sinemet in the ML/TK Assay

Research Report #:  B-163,208
Sponsor Volume: 51

Summary:

Mutagenic properties of tolcapone in combination with Sinemet were evaluated in the mouse
lymphoma/thymidine kinase gene mutation assay. Positive effects, particularly elevations in the freqency
of small colony formation were identified, and attributed to tolcapone.

In the absence of S9, a small but statistically significant increase (1.6X) in total colony formation
at a combined drug concentration of 200 pg/ml was reported by the sponsor (Table 4.c.). A more marked,
dose-related increase (3.2X at 200 pg/ml) in small colony formation was not commented upon by the
sponsor. When the compounds were tested separately, no statistically significant effects on total colony
formation were detected by the sponsor. However, the concentration of 100 ug/ml tolcapone alone
caused an approximate 2-fold increase in the appearance of small colonies, which also was not
commented on by the sponsor. These data suggest that tolcapone is weakly mutagenic in the absence of
S9 activation in the ML/TK assay. The mutagenic effects of tolcapone are primarily manifested as a
selective increase the formation of small colonies.

In the presence of 89, clear, reproducible dose-related increases in mutant frequencies resulted
from treatment of the cultures with the combination of tolcapone and Sinemet. In the main experiment
(Table 4.d.), the combined drug concentration of 250 ng/ml caused a 2.2-fold increase in total colony
formation. Again more substantial elevations in the appearance of small colonies was noted (4-5X).
Combined drug concentrations as low as 90 ug/ml produced a 3-3.6 fold increase in small colony -
formation when relative cell viability was 70-74%. Analysis of the drugs individually suggested that the
mutagenicity was due to tolcapone. The source of S9 fraction did not affect the mutagenic properties of
tolcapone in this assay, as relatively similar results were obtained with S9 fractions from naive rats, or
rats induced with phenobarbital/B-naphthaflavone or Arochlor.

The sponsor concludes that the toxicological relevance of the mutagenicity findings are doubtful
since the increase in mutant frequency occurred only at toxic concentrations and the effect-was marginal.
The bases for this conclusion are unclear since the sponsor did not clearly define the level of cell viability
. that is considered toxic in their laboratory, or the elevations of mutant frequency that are considered
toxicologically relevant. Moreover, the sponsor's analyses appear to consider only total colony
formation; tolcapone appeared to have more significant effects (both biologically and statistically) on
small colony formation (NOTE: statistically significant effects are identified only in the text and are not
marked as such in the tables). With these considerations in mind, the aforementioned 3-3.6 fold increase
in small colony formation at a combined drug concentration-of 90 ng/ml when cell viability was 70-74%
contradicts the sponsor’s contention that increases in mutant frequency only occur at toxic concentrations.
In addition, the effect was clearly dose-related in this experiment (4-5X increases in small colony
formation at 250 pug/ml), and the relative cell survival rates in these experiments were higher than those
considered cytotoxic by established guidelines (OECD, 10%). Thus, the sponsor’s contention that the
findings are "equivocal” and their "toxicological relevance... is doubtful” is disputable. In the opinion of
the reviewer, the data suggest that tolcapone is weakly mutagenic in the absence of metabolic
activation, and mutagenic in the presence metabolic activation in the ML/TK assay.”
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Methods:
Drug Concentrations:

Tolcapone (Lot 40802440) was applied combination with Sinemet (4:1 ratio of L-DOPA and
carbidopa) in a 1:1 ratio to achieve the final concentrations as follows:

" 4. without metabolic activation
Protocol No.: 090M95/3, 090M95/5 and 090M95/7
. Substance Concentration
Substance [1g/mi)
Range finder Experiment 1 Experiment 2
090M95/3 090M95/S 0S0M9577
Negative control: RPMI-$S 0 0 0
Negative control: DMSO 0 0
Tolcapone/Sinemet S 6.25 40
Tolcapone/Sinemet 10 12.5 40
Tolcapone/Sinemet 50 25 70
Tolcapone/Sinemet 100 50 70
Tolcapone/Sinemet 150 100 120
Tolcapone/Sinemet 300 _ 150 120
Tolcapone/Sinemet 200
Tolcapone/Sinemet 200
Sinemet 25 100
Sinemet 75 100
Tolcapone 100
Tolcapone 100
Reference substance: NQO — 0.1 0.1
b. with metabolic activation

Protocol No.: 090M95/2, 090M95/4 and 090M9S/6

Substance Concentration
-Substance (kg/ml)
Range finder Experiment 1 Experiment 2
090M95/2 090M95/4 090M95/6
Negative control: RPMI-5 0 0 0
Negative control: DMSO 0 0
Tolcapone/Sinemet - _ 12.5 ' 50
Tolcapone/Sinemet ' 10 25 - 50
Tolcapone/Sinemet 50 50 90
Tolcapone/Sinemet 100 100 90
Tolcapone/Sinemet 200 200 150
Tolcapone/Sinemet 300 300 150
Tolcapone/Sinemet 500 250
Tolcapone/Sinemet 1000 250
Sinemet 50 : 125
Sinemet 150 125
Tolcapone 125
Tolcapone 125
Reference substance: BP — 2 2 -
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In a follow-up study assessing the mutagenic effects of tolcapone alone with metabolic activation,
the following concentrations were applied:

c. Toleapons with metabolic activation (phenobarbital/ﬂ-nsﬁhthoﬂavone induced,

aroclor induced, uninduced) .
Protocol No.: 090M95/9, 090M95/10, 090M9S5/11 and 090M9S/12

Substance Concentration
Substance (ng/ml] :
. Bxp l r. t R E - t E .
3 finder 4 s
090M95/9 | 090M95/10 | 050M9S/11 | 090M95/12
ative control: DMSO 0 0 0 0
g::mve control: DMSO
Tolcapone . 50 12.5 15 15
Tolcapone 75 25 20 20
Tolcapone 100 50 30 30
Tolcapone . 125 100 -’ﬂs) ;g
Tolcapone
tance: 2 = r 2
Positive Controls:
without activation - 4-nitroquinoline-1-oxide
with activation - benzo(a)pyrene

Metabolic Activation:

Initial experiments on the drug combination used microsomes from phenobarbital/p-
naphthaflavone-induced rats. In follow-up studies of tolcapone alone, microsomes from
Arochlor-induced and uninduced rats were also used.

Experimental Procedure:

Cells (107) were seeded in culture flasks and incubated for 3 days prior to the experiment. In the
main experiments, cultures were run in duplicate. Single cultures were used in the preliminary
experiments and tests of different S9 fractions. Cultures were incubated with test compounds in
the presence or absence of S9 activation for 3 hrs, washed and resuspended, and transferred to
new flasks for a two-day expression period. Cells were then transferred to 96-well titer plates and
exposed to 5-trifluorothymidine. The incubation period was approximately 10 days until scorable
for large and small colonies.

Cytotoxicity was determined by visualization of colony-forming units at day 2 (end of expression
period) on microtiter plates prepared from cultures treated with drugs on day 0.

Statistics

Mutant frequencies of test and control groups were evaluated by Dunnett's test (aksuming one-way
ANOVA) after logarithmic transformation. Linear trends were evaluated by Chi-Square analysis.
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Cytotoxicity Testing:
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The combination of tolcapone/Sinemet was cytotoxic (ca. 80% decrease in cell viability) at
concentrationsof 150 pug/ml in the absence of S9, and 200 pg/ml in the presence of S9,

RS
(%)
RPMI 0 ( ssxi¢f 100 21 ] 100
Tolcapone/Sinemet 5 55x10f 100 25 84 88
Tocapoo'Sinaret | 10 | 55x10° 100 2 2 97
TiapmeSpet | S0 | 46x10° 84 25 Y 88
Tolcapone/Sinerret | 100 45x10° ) 63 26 27
Tolcapone/Sinerret | 150 45x10° 2 (] 21 2
Tolcapone/Sinenet | 300 23x10° 2 9% 0 0
' 5 x 10° cells seeded per flask
Table 3.b : Experiment 090M95/2
Cytosoxicity in the range-finder experiment ; cell counts and viability directly after
ashuWMTow%Tmm
Testarticle Conc, cc! RCC EW PE RS
(rgfal) : (%) (%) (%)
RPMI 0 44x10 100 23 89 100
Tolcapone/Sinemet 5 55x10f 125 27 ™ 89
Tokapone/Sinemet |~ 10 54x10° 13 25 84 94
Tolcapone/Sinemet | 50 S1x10f 116 25 84 94
Tolcspone'Sioemet | 100 51x10f 116 44 49 ss
Tolcapone/Stnemet | 200 38x10 86 7 19 21
Tolcapone/Sinerret | 300 21x10f 48 70 20 2
Tolcapone/Sinemet | 500 05 x10° 11 9% ] 0
Tolcapooe/Sinemet | 1000 | 0.5 x 10° 11 96 0 0
! 5 x 10° cells seeded per flask

The range-finder experiments 090M95/1 and 090M95/0 were not incinded in the report because the plating
efficiency of the negative control was only 50 %. The daa has been taken as basis for the dose selection of
these repeat experiments 090M95/ 3 and /2.

-
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Mutagenicity testing:
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Without S9 Activation: The sponsor reports a "slight, but statistically significant"

increase in

mutant frequency in cultures treated with 200 ug/mi of the tolcapone/Sinemet combination (Table
4.c). This statement is based on an approximate 1.6-fold increase in total colony number.
Inspection of the data on the formation of small colonies, which presumably reflects a greater
degree of chromosomal damage, reveals a 2.7-fold increase in mutant frequency. This is not
indicated as statistically significant, but the magnitude of effect appears more dramatic than the
marginal increase in total colony number.

Table 4.c : Experiment 090M95/7

Rawphmeomviabﬂhy.mmmdmnﬁm&aqmofmmlymphoma
8c* k" cells after 3 h exposure to Tolcapone/Sinemet without metabolic activation.

Viebiity : Survivor ' Viabilty : Survivor B!
Testariicle [Conc.| Ew | EW | PE | RS | Ew | EW | PpE
po/mt (%) | (%) (%)
RPMI 0 Ja ]3] ss [wof]az] a1] 71
29 %2
DMSO 0 |33 ]| 2} 70 [10] 32| 32
0 3t
Toicepone/Sinemet| 40 | 94 | 35 | 63 | 93 | 20 | 20
38 2
Tolcapone/Sinemet | 40 | 39 | 36 | o1 | 90 | 35 | 31
33 _ 26
[Tolcapone/Sinemet| 70 | &7 | 67 | 33 | 40 | 28 |
56 38
[Tolcapone/Sinemet| 70 | 44 | 61 | 40 | 60 | 31 | 0
58 28
[Tolcapone/Sinemat| 120 | €9 | 68 | 22 | 22 | 20 | 0
08 3
Tokapone/Sinemet| 120 | 64 | 66 | 28 | a7 | 32 | 34
es 35
Toicapone/Sinemet | 200 [ 1] [ -] 10 18 37 »
82 40
Tolcapone/Sinemet| 200 | 69 | 88 | 7 10| o1 | 38
83 a8
NQO 01 | 85| 51 ] 40 [ 67 | a1 | 40
47 3
' 1.5 colls seeded per well * 2x10° colls seeded per wall
? por 10° viable colla continued on next page
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Table 4.c : Experiment 090M9S/7
- Rmplmmvhbﬂhy.mmmmdmﬁeqmofmlym
nk’/&'ceﬂsdhdhmbTWWm&bdkm‘
Viebitity : Survivor ¢! Visbitity : Surviver if TK Mutants® [T
Testarticle [Conc.| EW PERSEWEWPEBWEWEWEWEW&.MM
pg/mi (%) | (%) (%) torge | omel | tom
RPMI 0 3 | 33| 68 (100 2 ] 31 | 7 74| 0] 721 78 201
-29 30
DMSO 0 B3] 70 100 2]3] 20 [ 0] ) 7] 7 100
30 3 :
Tolcapone 100 { 60 | 63 | 27 [ 40| 38 | o4 | 66 | 85 | 73 | 724 | % 100
(1] 20 :
Toicapone 100 ] 62 | 60} 3 | 44| 35 ) 32 | o9 67 | 70 j o8 | 7 217
57 20
Sinemet 100 | 42 1 39 | 657 [ 64 | 34| 30| 739 | 70 |72 | 72| 73 188
3s 28
Sinemet 100 ] 39 [ 45 ] 47 [ 00 | 20 | 26 | 63 | 79 | 70 | 78 | 78 130
51 2 }
NGO 01 |66 | 61 | 4 | 67 | 41 | 40 | &5 | 50 | 80 | o | ©00 402
47 29
' 1.8 celts seeded per wal ¢ 2 x10" colis seedied par wel
* per 10° viabls colle
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Yith S9 Activation: A concentration-related increase in mutant frequency was evident in cells

treated with the combination of tolcapone and Sinemet in two different e
4d). The magnitude of increase was most evident in small colony

xperiments (Tables 4b,
formation. Cell viability at the

concentration of 250 pg/ml was 26-36%. Experiments with the individual drugs indicated that the
effect of the combination was due to tolcapone. The positive controls produced the expected

results.

Table 4b : Experiment 090M958/4

Raw piate counts, viability, TK mutants and mutation

90

ﬁ’/&'eammuShmmTWmmw
Visbitty : Surviver I' ViabilRy s Surviver ¥ TK Mutants®
Testarticle [Conc.| ew | EW | pPe | ns | ew EW) PE |ew| ew | ew EW
po/ml (%) | (%) (%)
RPMI 0 24031 | 71 [100) 24| 27| | e 80 | 74 | 68
38 %
S
DMSO oaanwoszzannnnu
25 24
'rolcapmmu.soatanmwnnnnuu
20 a1
[ Tokcapone/Sinemet| 25 | 24 |27 |80 W31 30 28177 |84 ) 73] @] 79
2 20
Tdupmo/samsoasatnmozozsunnuao
2 26
role-pono/suumamo«««osztzsmazaonu
48 24
Tolc-ponusmmzoowmzozaaemnnnnn
72 29
L“;
Tolcaponolsmaoouaosraaasannnn
89 4
Sinemet soaouumaazvnnnaon
] 2
Sinemet %0 | 2 | 22| 7 |10 2 26| 63 | 78| 78| 71 | e9
28 27
8P 2 451 421 B2 | 60 [ 30| 4] 66 | o1 | 89 o | &7
] 37
' 1.8 cols s00ded per wel *2x10° catla seeded per wet
* per 10° viable celle

("] g
W m'm odlony
ge { emed | wow
76 | 160
77 e
80 [ 122
™ [ 129
™ [ 113 -
8t I o7
78 | a9 |~
78 | 208
7 [ 133
73 187
o1 | a8t
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MMqu.mmmmwofm,ﬂ: L
& * /- cells after 3 h exposure to Tolcapone/Sinemet with metabolic activation

Viabittty : Surviver I' Visbitity : Burvivor ' TX Mutents!

Testarticle |Conc. Ew | EW | Pe RS | Ew | EW | P (ew | ew | ew | ew | B colony
 pg/mi : (%) | (%) (%) forge
APMI OJIlaal e |05 e | B0l 7T 7 179
% s .
DMSO O R 1| e 11003 34| 6 | 80| 00 | e ]| 24 ] T 148
s 3
[ Tocapone/Snemet| 60 | 20 | 30 | 74 |1z % 1 3 BRIl ]e0]e| 20 | 20
2 20
Tokapone/Semet] 80 | 28 | 27 | 70 11201 28 Nl R || B4l m] 739 | 1900
28 3
Tokapone/Sinemet| 90 [ 61 |44 | 40 |74 | 37 [ 40 | 66 | &1 | 80 1 7% | o | 170
a7 )
Tolcapone/Sinemet| 90 4“ 40 40 70 38 4 54 (] 84 [ ] [ 14 70 289
4 a
[Tokcapone/sinemet| 160 | 88 | 81 | 20 | 44 | & 42| 52 | 80| 7 [0 7] 70 | t88
e 0
Tokapone/Sinemet| 160 | 64 | 6 | 20 | 3 | 40 | 41 | & 7] 64| 00| ) 00 [ 177
8 42
Tolcapone/Sinemet| 260 | 70 | 74 | 17 | 28 | % | % w337 [ 77] 9 | 200
7 a3
[Tokcapone/Sinemet| 250 | 86 | 65 | 24 | 36 | 48 | %5 47 | &7 | 4| T8 73] 73 | 208
62 42
8P 2 [e0 ] 48] 46 T 704543 60 | 86 ] 62| 60 ] e ] 8¢ |55
42 4"
Visbility : Surviver I Visbility 1 Survivos ' Mutants® .
Testarticte [Conc.| EW| EW| PE | RS | EW| EW | PE Ewl EW | EW | ew | EW |.colny
pg/mi (%) | (%) (%) farge
APMI O |37 |34 66 [100] 0|35 66 [ 0] 71l 7
2 as
DMSO O |32 4| 66 [100] 36| 34 65 | 80 | 80 | 84 | 74 ] e | 14
as 3|
Tolcapone 128 () o1 28 42 42 » &8 7 71 [] 70 74 231
e %
Toicapone 125 e8] 70| 20 (0 44| 43| 60 [ 78| | 7] 738 "%
) 2
Sinemet 12| 2| 2] 70 [106] %0 | 40| 65 | 70 | 00 | 74 | 0 | 738 | 287
a 50
Sinemet 125 [ 33 [ 20 ] 78 [114] a4 | 38| 68 [ 8 | 68 | 71 | 78 | 764 | 225
25 42
—BP 2 | 60| 46| 46 | 0| 48| 431 50| 88 50 | es | &8 ] 805
42 41 -
' 1.8 cols seeded per wel 'zno'uunuﬁpuwu

* per 10° viabie colte
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The source of S9 fractions had no influence on mutant frequency as tolcapone had comparab}
effects with both types of induced and uninduced microsome fractions (Figure 3). P
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C.4.h. In vivo Mouse Micronucleus Test

Research Report #:  B-153,599
Sponsor Volume: 52

Summary:

In this in vivo mutagenicity study, single doses of tolcapone (300 mg/kg, p.o.) did not
significantly increase the number of micronucleated polychromatic erythrocytes in the femoral
bone marrow of mice at 24-72 hrs after dosing. The positive control procarbazine produced the

expected result.

No description of clinical signs of toxicity or lethality was provided, so the adequacy of the
dosage levels could not be determined. In addition, the number of polychromatic erythrocytes
scored for the presence of micronuclei was lower than that recommended in the 1994 OECD

guidelines (1000 vs recommended 2000). Thus, the acceptability of this assay for assessing
Potential genotoxic effects of tolcapone is questionable.

Methods:

Dosage/Route: Tolcapone (Lot G PUL 493 089) was administered by gavage at doses of 150 and
300 mg/kg. Drug was prepared in SSV to deliver 10 mbkg.

The high dose was selected on the basis of a preliminary toxicity study in which
sublethal effects occurred at 312 mg/kg. i

Positive Control: Procarbazine HCl, 50 mg/kg, in PBS (this agent is not on the OECD list of
recommended positive controls).

Animals: Fu-Moro albino mice, 37-42 g
15 males and 15 females were used in the negative control and high dose groups. Five
males and 5 females were used for the low dose group, and 5 males were used for the

positive control group.

Note: Failure to comply with OECD guidelines stating that 3 dose levels, or a single dose
level of 2000 mg/kg/day should be employed.

Sample Collection and Analysis:

Five animals per group were sacrificed at 24, 48 and 72 hr post-treatment (in groups that
contained only 5 animals, all were sacrifiecd at 24 hrs). Femoral marrow smears were
fixed on a slide (2 per animal) and stained with May-Grunwald-Giemsa. The number of
polychromatic erythrocytes scored for the presence of micronuclei 1000 per animal.

Note: OECD guidelines state that 2000 PCEs should be scored.

-
—— c—
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Statistics
Comparisons were made by the Mann-Whitney U-test.
Results:

Single doses of 150 or 300 mg/kg tolcapone to male and female mice did not significantly
increase the number of micronucleated polychromatic erythrocytes (MN-PCESs) relative to control
levels at 24 hrs after treatement (Table 1a). The high test dose also did not increase the number of
MN-PCEs at 48 or 72 hrs (Tables 1b,c). The ratio of polychromatic to normochromatic
erythrocytes was similar in control and treated animals. The positive control procarbazine
produced the expected increase in MN-PCEs (Table 2).

These data suggest that tolcapone is not genotoxic in the in vivo mouse micronucleus assay.
Although the sponsor states that the high dose was selected based on observations in an acute
toxicity study, no description of clinical signs of toxicity in the present study were provided. This
raises the question of whether the doses used in this study were adequate. In addition, the number
of scored PCEs was lower than the recommended number in the OECD guidelsines (2000/animal).

Table la : Micronucleus Test with Fuallinsdorf Albino Mice (SPF)
Treated with RO 40-7592/001. Mode of application: ORAL
‘Sampling time: 24 h

Single Animal NCE Ratio Median PCE Median
Dose with MN PCE/NCE with MN +
Significance
mgrkg No. Sex | No. x No. b 4 Levels
L] 111" = 2 0.23 1.13 2 0.20
112 = 2 0.1 0.38 2 0.20
113 = 2 0.19 0.93 L] 0.50
114 = s 0.47 06.93 2 0.20
115 » 0 0.00 1.17 7 0.70
1.06 0.20
117 R 4 3 0.38 1.28 1 0.10 .
118 f 0 0.00 1.00 1 0.1¢0
119 ¢ 1 0.15 1.52 3 0.30
1110 ¢ 1 0.10 0.98 3 0.30
1111 f 1 0.16 1.62 2 0.20
150 4ll] = % 0.3% 0.89 5 0.50
412 m 0 0.00 1.22 5 0.50
413 =m 1 0.10 1.03 é 0.60
414 n 3 0.21 0.71 0 0.00
415 n ] 0.00 1.25 1 0.40
0.98 0.40 n.s.
417 4 1 0.08 0.85 1 0.10
418 * 3 0.26 0.387 4 0.40
419 € 2 0.27 1.37 4 0.40
6110 ¢ 0.00 0.99 . 1 0.10
4111 f 2 0.20 0.98 [+ 0.00
300 511 m 2 0.13 0.66 6 0.60
512 ] 3 .27 0.89 [ 0.60
513 m 1 0.12 1.17 3 0.60
51¢ =o ¢ o0.00 1.98 1 0.10
S15 =m 2 0.21 1.06 1 0.10
1.14 .30 n.s.
517 ¢ 2 0.24 1.21 2 08.20
518 ¢ 0 0.00 1.12 2 0.20
519 ¢ 3 0.53 1.77 % 0.49 -
5110 * 1 0.09 0.95 3 0.30 -
5111 h 4 2 0.23 1.15 3 0.30 - =
Experiment Numbar: 62-M-89 n.s8. ®* no significance
No.of PCE scorad per snimal: 1000 % for P =< 0.0S %% for P xz< 0.01

Trend : (+) increasing / (-) decreasing
(s7]
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CA4.i. In vivo Mouse Micronucleus Test with Tolcapone in Combination with Sinemet

Research Report #: B-164,908
Sponsor Volume: 52

Summary:

Single oral doses of up to 300 mg/kg tolcapone and Sinemet, alone and in combination (total dose
= 600 mg/kg), were evaluated for mutagenic effects in vivo in the mouse micronucleus test. No
significant increases in the number of micronucleated polychromatic erythrocytes in the femoral
bone marrow of mice at 24 and 48 hrs after dosing. The positive control procarbazine produced
the expected result. Thus, tolcapone and Sinemet, alone and in combination, were not mutagenic
in the in vivo mouse micronucleus assay under the conditions employed in this study.

Since tolcapone appears to be species (rat)-specific with respect to renal tumor formation, the rat
may have been a more appropriate model for this in vivo micronucleus drug combination study.
The finding that rat S9 activation tended to increase potential mutagenic effects of tolcapone in the
ML/TK assay suggests the possibility that a species-specific metabolite may be involved in the
genotoxic mechanism. The genotoxic activity of a rat-specific metabolite obviously would not be
detected in an in vivo mouse assay.

Methods:

Dosage Groups: Tolcapone (Lot G PUL 40802440) and Sinemet were prepared in SSV to be
delivered by gavage according to the following scheme:

Test chemical Dose Volume  Number of mice Number of mice
mg/kg mikg treated evaluated for MN
male fernale male female
Solvent control:
Ssv 0 10 10 10 10 10
Tolcapone 150 10 5 5 5 . 5
(Ro 40-7592/001)

- 300 10 1 12 10 10
Sinemet 300 10 10 10 10 10
(Ro20-3828/000,

Ro 05-4758/000, 1:4)
Tolcapone/Sinemset 150 10 5 5 5
{Ro 40-7592/001,
Ro 20-3828, 300 10 5 5 [ s
Ro 05-4758/000, 5:1:4)
- 600 10 12 11 10 10
Positive controt:
Procarbazine-HCl 50 10 5 5
(Ro 04-6467/001)
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The high dose of the combination was appropriately selected as an MTD on the basis of a
preliminary toxicity study in which significant lethality occurred at the next highest dosage

level (800 mg/kg).
fecomm eﬂclcg

Procarbazine is not listed in OECD guidelines as an-aeceptable positive control.
Animals: Fu-Moro albino mice; mean weight of males: 42.3g, females: 32.8¢

Five animals per group were sacrificed at 24 and 48 hr post-treatment. In groups that
contained only 5 animals, all were sacrificed at 24 hrs, Femoral marrow smears were
fixed on a slide (2 per animal) and stained with May-Grunwald-Giemsa. The number of
polychromatic erythrocytes scored for the presence of micronuclei was 2000 per animal.

Statistics:

Evaluations were made by the Mann-Whitney U-test.

Results:

The combination of tolcapone and Sinemet (Table 1), or single doses of tolcapone (Table 2) and
Sinemet (Table 3) alone did not significantly increase the number of micronucleated
polychromatic erythrocytes (MN-PCEs) relative to control levels in male and female mice at either
interval (24, 48 hrs) after treatment. The ratio of polychromatic to normochromatic erythrocytes
was similar in control and treated animals. The positive control procarbazine produced the
expected increase in MN-PCEs. These data suggest that tolcapone, alone or in combination with _
Sinemet, is not genotoxic in the in vivo mouse micronucleus assay under the conditions of the

present study.

APPEARS THIS WAY
ON ORIaINAL
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Table 1s : Misronucleus Test with Fusllinsderf Albine Nies 1SPF)
Treated swith TOLC./SIN. « Mode of applicmtion: ORAL

Sampling time:
Singls Anisal NCE Ratio Medi: Madian
with m¢ | rcence o wi th oY toni st
wig | Wo. sex M. z M. x| Sopifiganes
ol 11 = 3 0.10 0.67 .
12 = 3 0.1y 1. H :.g
13 S 008| o0.33 & o0.20
18 = o 0.00 1.54 2 0.10
iu - 1 oo} 1s2 130 § 0.2 0.10
me ¢ 2 o0.12 1.28 © 3 8. °
nzr ¢ o 0.00 1'56 H
i §18 o] b¥# : o
o ¢ t o1l 1oy 1 3
n 3 0.1 1.42 5 0.
180 7t = 2 0.1 1.68 5 %]
N3 a 1 0.0 0.88 3 .15
718 = 2 0.8 1.53 . s .20
718 = o 0.00 o.% I~ t .10 0.1
pe t |1 s ra : z o3| " ™
7 ¢ z o1 1.07 3 3§
s ¢ 3 0.2 1.3 3 .18
s ¢ o o0.00 1.07 e .20
-| nes ¢ 1 0.06 1.19 2  o0.10
300 | 611 007 | o.78 .10
Gz = i 0% 1.00 H -
13 w» s o0.19| o9 5 .25
61¢ = 2 0.2 1.2¢ 3 118
65 = t o017 1.7 132 3 o1 0.13
616 ¢ | o o0.00] 1.2 - 1 oosf| o ™
67 f 1 0.08 1.08 3 oS
618 f z 0.8 i 2 oo
0y ¢ 1 o.e7 1.0 1 0.08
€0 ¢ 1 o.08| 15 o o0l00
o | $11 w 2 0.2 1.21 7 o.38
$12 = z o1z 1.23 & 0.38
5135 w 5 0.1 1.09 6 0.20
Sl¢ a 1 003 0.63 0 0.00
BI§ = ¢ 0.2z o. 3 o.as
1.2 0.33 n.s.
s16 ¢ 2 o.as 1.28 2 0.0
si7 ¢ z o3 134 z .30
518 ¢ & 0.2¢ i s 18
519 ¢ 1 0.06 1.27 1 o.os
s110 f I o0e| o072 1 o.c8
Eperimant Nabar: 079198/2 n.s. ® no significance
No.of PCE scored per animal: 2000 & for P =< 0.05 #%  for P =< 0.0}

TYrend : (¢) irncreasing / () decreasing

Table 1d : Micromcleous Test with Fusllinsdorf Albino Mice tSPF)

Treated with IN. « Mode of spplication: CRAL
Sampling time
. NCE Ratio Median e Medi,
Single Anisel i i ’nn
. Significence
wg/ip No. 3Sex ] No. Z No. F4 Levels
1 0.08 1.1l 4 0.10
o {s : 1 0.0 1.22 1] 0.28
123 = 1 0.14 2.73 3 0.1
i) | P i
i - : ) 1.36 * 0.10
126 ¢ X 0.0 1.16 I 4 6.10
127 ¢ ¢ 0.00 1.72 0. 0.00
128 [ 4 -3 .00 0.% 4 0.20
129 ¢ 2 6.1 1.06 4 0.20
1220 f 2 0.16 1.43 1 .08
600 z 0.1% 1.9% & 0.20
gg : 3 0.20 1.30 3 0.15
$23 [ ] 3 a.09 0.60 3 0.16
i) d) il i o8
525 - ) ) 1.3¢ ’ 0.13 n.s.
526 ¢ ] 0.00 1.39 3 0.18
s27 ¢ 1 0.06 1.17 0 0.00 -
528 ¢ 1 0.07 1.57 1 0.08 -y
529 1 ] 0.00 1.72 1 0.08 —— —
g0 f 1 0.08 1.87 2 0.10
Operimant Nmber: OTWMS/2 n.s. = no signiticance
Ho.of PCE soored per animal: 2000 ® for P =< 0.08 os  for P =< 0.01

Trand : (¢) increasing /7 (-) decreasing
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Tab.3

“Table #B 1 Micronucleus Test with Fuellinsdorf Albino Mica (SPF)
. Mode of spplication: ORAL

Treated with SINEMET
Sampling time: 24 h

Single Anisal NCE Ratio Hedian PCE Hedi
Dose with | pcEACE with N ii"'
Significance
ag/kyg No. Sax | No. Z No. x ’mls
[ ] 1L = 3 0.0 0.67 3 0.38
112 = 3 0.1? 1.2¢ 1 0.08
113 =™ 5 0.08 0.33 4 0.20
116 = o 0.00 54 2 0.20
128 = 1 0.0? 82 1.30 5 0.28 0.10
126 f z 0.1z 1.23 2 0.20
1z ¢ 9 0.00 1.56 2 038
138 ¢ 3 0.20 1.36 2 0.10
119 ; o 0.00 1.68 0 0.00
1110 z o012 1.07 1 .08
300 421 = - 1 0.06 0.88 0.28
412 = 0 0.00 1.60 s 0.28
413 = 2 0.11 1.12 L3 0.20 °
414 = 1 0.03 0.63 2 0.10
48 = 1 0.04 0.78 0.9 H e.20 0.13
4 f 8 0.00 1.8 3 0.8 s
417 f 2 0.07 0.68 3 0.18
gy § | o] i o 608
Jalc ¢ | 2 oes| o3 1 o8
Sampling time: 48 b
ingle Anisal NCE Ratio Median PcE Madian
3o with mi | rcence with e
Significance
wg/kg No. Sex | Mo. X Neo. Levels
o 121 = 3 0.06 1.11 2 0.10
122 = 1 0.06 1.22 s 0.2%
123 = 1 0.4 .73 3 0.18
126 = 1 0.06 1.16 4 0.10
1288 = 4 0.1 0.77 & 0.30
1.16 0.10
126 1 0.06 1.316 2 0.10
127 [ 4 ¢ 0.00 1.72 ) 0.00
128 ¢ o 0.00 0.9 2 0.10
129 € z 0.1 1.06 . 0.20
1210 ¢ 2 0.1¢ 1.43 1 0.08
300 | o201 = | & o0.22 1.11 1 0.08
422 = 1 0.06 1.17 . 0.20
425 = 1 o0.06 1.18 3  0.18
4% = 1 0.07 1.36 -3 0.28
42 = 0 0.00 0.89 b3 0.08
1.38 0.1 n.s.
o f 3 0.2% 1.60 2 0.10
27 ¢ 1 0.07 1.36 1 0.08
a8 f o 0.00 179 & 0.20
429 f 9 0.00 1.66 3 0.18
4210 f 3 o0.22 1.48 3 0.18

Experinent NMmber: 07995/2
No.of PCE scored per anisal: 2000

n.s. & no sipnificance

» for P =< 0.08

a8  for P 3¢ 0.0

Trend ¢t (¢) incressing / (=) decreasing

Tsble § 1 Micrerucleus Test with Fusllinedorf Albino Mice (3PF}
Treatad with RO 04-46467/7001. Moda of sppliomtien: ORAL
ﬂ Sempling time: 2¢ h
i i i tadian
Single. Anissl NCE Ratio | Median 13?.« i
Dess with N rc = Signif
agrkg Mo. Sex | Ne. 2 Ne. Levels
0.10 0.67 3 1 3
° H% : g 0.19 1.2¢ 1 73
113 = 5 0.08 0.33 & 20
14 = 0 0.00 1.54 2 10
118 = 1 0.09 1.82 L350 S 28 ¢ 0.30
0.12 1.28 - z 0.0
%}3 ; = 0.00 1.56 7 35
s ¢ 3 0.20 1.36 2 .10
119 ¢ 0 0.00 1.68 [ 0.00
1110 § z 0.2 1.07 1 oS
0.03 0.63 o5 2.20 9
5o :i: : % 0.11 .12 39 1.95 4
[ 3¢ » 10 0.42 0.84 .87 &3 2.18 2.15 wate)
8% = 4 0.17 0.87 4 2.7
818 = 3 0.1¢ 0.% 37 1.88%

L

Eperisant tumber: 079M95/2
No.of PCE scored per anissl: 2000

n.s. ® no significence

» for P o< 0.05

oa for P 3< 0,01

Trend : (e} incressing /7 (=) decreasing
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C.6. Carcinogenicity

C.6.a. Mouse Carcinogenicity Study (95 weeks - male; 80 weeks - female)

GLP Research Report: B-161,832 Sponsor Volumes:  52-58
Conducted by : Hoffmann-LaRoche Ltd.

CH-4002 Basel

Switzerland
Summary:

Tolcapone was administered in the diet at doses of 100, 300, 800 mg/kg/day to Hanlbm:NMRI
mice (50/sex/dose group, 100/sex/control) for two years. An additional 20/sex/dose were used for
toxicokinetic evaluations at weeks 6, 52, and 79. Relatively few non-neoplastic and no neoplastic lesions
were associated with tolcapone administration.

According to the spoﬂsofs analysis, body weight development was not impaired by dnig
treatment. An alternative means of analysis suggested a decrease in body weight gain in MDF and HDF
(17-30%). However, final body weights did not differ among treatment groups.

A relatively high rate of mortality occurred over the course of the study. A tendency for increased
mortality in treated females was noted, but this was not significant. The study was terminated when
approximately 50% of animals in one of the treatment groups died. This was week 80 in females and

week 95 in males.

The primary target organs with non-neoplastic lesion apparently due to tolcapone were the -
forestomach and liver. In the stomach, epithelial hyperplasia (MD and HD, both sexes) and inflammation
of the forestomach (MDM, HDM) and cuticular ridge (MDM, HDM, HDF) were attributed to focal
irritation by the drug. The relevance of these changes to humans, in which this organ is absent, is
questionable. Liver changes were hepatocellular hypertrophy (MDM, HDM, HDF), granulocytosis
(MDM, HDM, MDF), single cell necrosis (HDM), Kupffer cell proliferation (MDF, HDF, HDM),
abscesses (HDM), and lymphoid cell infiltration (HDM). Most of these changes occurred at a relatively
high rate in control animals, but the increased incidence in treated animals is considered drug-related.
Abscesses were considered incidental. No pathogenic mechanism for these changes was established. The
incidence of ovarian interstitial cell hyperplasia also appeared elevated in HDF, but this was not indicated
as statistically significant and was not discussed in the text of the Pathology report.

Increases in plasma exposures to tolcapone were slightly less than dose-proportional. No
accumulation was evident. Relative to plasma exposures in humans receiving the projected maintenance

dose of 200 mg, t.i.d. (AUCq, = 80 ug.hr/ml), exposures in mice were:

LD: 0.5 - 1.0 times the human exposure
MD: 12-22 "
HD: 24-60 "
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Methods:
Dosages: 100, 300, 800 mg/kg/day tolcapone

The high dose was selected to be close to the MTD (based on mortality in pilot studies) but
cause minimal reductions in body weight gain.

Route of Administration: Drug-in-diet .
Species/Strain/Number: Mouse (Hanlbm:NMRI, outbred SPF); 25-30 g (4-6 weeks),

[Group_| Ro 40-7562/001 Males, with enimal # | Females, with animal #
- [_A__|control 1 50 (93'1612-1661) | 50 (93'1362-1411)
8__|100 S0( 1662-1711) _|50( 1412-1481)
[ C__ 300 50 (  1712-1761) | 60(  1462-1511)
[ D__|800 50( 1762-1811) [850( 1512-1561)
E | control 2 50 (_ 1812-1881) | 50( 1562-1611)

Additional 20 males and 20 females were usad in groups B, C and D for toxicokinetic
162P93K); samples for profiles were taken in about week &, months 12

and 18. These animals were immediately discarded following blood sampling.

Plasma samples were collected at 0700, 1500, 2300 hrs from 2M and 2F per treatment
group; separate animals for each time point.

Statistics

Dose-cffect relationships on body weight and hematology parameters were analyzed by procedures
based on ranks (Jonckheere test, Mann-Whitney U-test). the following values were calculated and
analyzed to assess drug effects on body weight: -

1. total weight gain
2. growth rate as determined by a weighted sum of body weight gains

Statistical evaluation of neoplastic and non-neoplastic lesions was according to Peto et al. (1980)
using the trend test with respect to dose. One-tailed probability levels for significant findings were
0.05 for rare neoplasms and 0.01 for common neoplasms. The occurrence of a neoplastic lesion
was only regarded as significant if the incidence exceeded 5% in at least one sex/dose.

Results:
mommrdmmmwwmumh.mmm(mmsym
week 80 for females and week 95 for males; groups of 50 animals/sex, data from PATHDATA):
control 1 control 2 100 300 800
: d__Imokold |mokod |
's
Sponse males 18 24 27 24 24
Table n females 21 20 29 24 30
_T-.Qc As can be seen from this table, in the males the survival rate of less than 25 survivors occurred
first in the low dose group, consequently alt remaining males were necropsied. Overall, there was
no obvious treatment-related or group-related trend as to the mortalities. -
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The sponsor's statistical analysis did not reveal a positive trend between dose and mortality,
although there appeared to be a tendency for a higher incidence of mortality in treated females.

The study was terminated when a mortality incidence of 50% in any of the drug treatment groups
was encountered. This occurred during week 80 in females and week 95 in females.

Body Weight:

The effect of tolcapone on body weight development is shown in Sponsor Figure 1.

According to the sponsor's text, only inconsistent retardations in body weight development,
which never exceeded 10%, occurred over the course of the study. This conclusion is not
consistent with the summary tables of statistical analyses prepared by the sponsor, or with a
simple review of mean body weight differences at the beginning of the study and at study

termination.

According to the sponsor’s analysis, which appears to only include data from animals that
survived the study, body weight gain was reduced by 16% in HDM, 15% in MDF and 29% in

HDF:

STUDY ¢ 16299)
MALE

BCOYWEIGETS,STATISTICS in (g) from DAY 1 to €52
GROUP GROWTE- 107.W2IGET
MO . ANIMAL RATE DIPFRRENCE

A NRAN 39.49 13.48
32 STD. 8.86 S.16
B MEAN 3.4 3 14.11
23 STD. 9.54 4.2¢
C MEAN 29.66 e 15.08
26 STD. 9.43 2.74
D MEAN 23.90 e 11.49
26 STD. 9.66 T4.3¢
MEAN 3.17 e 13.93
26 870, €.30 3.88

EXCLUDED 1 DAY 442, 470, 630, 631, 632, 633, €36,

644

STUDY s 162293
FENALE

637, 639, &40,

BODYWRICR?DS, STATISTICS in (g) from DAY 0O to 553
GCROU® GROWTE - 207.WRICEY
WO ANIMAL RATE DIFFERENCE
A MEAN 21.99 16.72
3 S?D. $.11 4.17
» MERAN 19.93 16.48
22 87D, 9.28 3.72
c MRAN 16.30 eo» 14,01 e
26 STD. 7.22 4.03
D MBAR 0.63 e 11.69 oo
21 8TD. 5.7 4.85
B MEAN 16.47 eo» 16.19 o
30 STD. 7.29 5.88
~LODED P -
¢ oar '“' 169, Jonckhesre-Tast 1 o P <= 18
. T T I8 <P ¢w oSk
U-Teast s P <= 18
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Simply comparing group averages at study onset and te

rmination produced similar differences

relative to the controls in females, but only a 7% reduction in body weights in HDM:
MALES
Group wgt - day 1 wgt - term. diff % control
Cl 334 46.1 12.7 -
Cc2 338 47.8 14.0 -
100 mg/kg 32.7 47.0 14.3 107.1
300 335 419 14.4 107.8
800 " 335 459 124 92.9
FEMALES
Group wgt - day 1 wgt - term. diff % control
Cl - 262 43.1 16.9 -
C2 26.4 423 15.9 -
100 mg/kg 25.6 424 16.8 102.4
300 " 26.9 40.5 13.6 82.9
800 " 29.1 40.8 11.7 71.3
Eood Intake:

Measurements were taken weekly and appeared similar in all
animals which tended to spill excessively (this

at the high dose level).

Hematology: (at death or sacrifice)
Statistically significant group mmmmgm in surviving animals at termination:

| RBC (slight)
1 MCH (slight)
| WBC

! platelets

HDM
HDM
MDM
HDM

These variations are not considered toxicologically significant.
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Group Incidence Rate (%)

Lesion Ci C2 100 300 800
forestomach | epithelial hyperplasia M 2 8 6 28* 78+
‘ F 4 10 10 16* 42+
inflammation/forestomach M 2 0 10 11* -] 38+

F 2 4 4 10 2
inflammation/cuticuler ridge M 0 2 0 11* 30*

F 2 2 0 4 34*
liver hepatocellular hypertrophy M 16 49 40 78+ 71*
' F 26 22 31 36 52*

granulocytosis M 2 12 12 16* 41*

F 2 0 8 12* 0

single cell necrosis M 28 41 33 37 69*

F 36 50 4] 50 53

Kupffer cell proliferation M [ 8 33 | 29 16 | 45*
F 30 33 45 54* 53+
lymphoid cell infiltration @M 24 45 35 31 59+

F 32 24 48 37 24

abscesses M 2 4 8 2 20

ovary interstitial cell hyperplasia 4 0 2 2 19

*p < 0.05 by Cochran's Trend Test. Lesions were described as slight to moderate.

Interstitial cell hyperplasia was not indicated as statistically significant, although the incidence
appears to be clearly higher in control animals.

II] . l -

No treatment-related neoplastic lesions were identified. In instances where tumors were identified
only in drug-treated animals, the incidence rate did not exceed 5%. Significant p-values (<0.05)

were obtained for the following tumors:

Males:

Females:

cecum adenocarcinoma:
hepatocellular carcinoma:

adrenal gland a-cell adenoma:
hemolymphoreticular histiocytic sarcoma: 1 LDM, 1HDM

uterine myxoma:
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The original Pathology Summary tables can be found on subsequent pages.
Plasma Concentrations:

Plasma levels of tolcapone and its 3-O-methyl metabolite were determined at 0700, 1500, and
2300 hrs during weeks 6, 52 and 79. Increases in AUC for TASMAR were approximately dose-
proportional. Drug accumulation was not evident. Very low levels of the 3-O-methyl metabolite
were detected, and amounts were relatively similar in all treatment groups.

Table A : Pharmacokinetic parameters of Ro £0-7592

Cmax . (1gfml)
Male mice Female mice
Dosage | week6 | week52 | week79 | week6 | week52 | week 79
| _group
B 297 279 283 3.40 538 481
Cc 9.11 9.68 441 6.92 621 747
D 11.9 213 15.3 26.1 243 25.0
AUC o.2¢ (hg/ml) *
Male mice Female mice
Dosage | week6 | week52 | week79 | week6 | week52 | week 79
group
B 27 559 53.4 68.0- 97.8 90.2
C 136 180 101 134 102 157
D 189 397 289 402 483 345
Table B : Pharmacokinetic parameters of Ro 40-7591
Cmax (ug/mb
Male mice Female mice
Dosage | week6 | week52 | week79 | week6 | week52 | week79
group
B 0.606 0.390 0218 0.505 0270 .| 0.167
C 0582 0.317 0241 0.469 0.180 0.165
D 0571 0.295 0214 0.467 0.197 0.182
AUC o924 (hpg/mb) *
Male mice Female mice
Dosage | week6 | weekS52 | week79 | week6 | week52 | week?79
| _group
B 8.48 734 4.33 8.79 434 3.04
C 10.0 6.32 37 8.39 355 279
D 9.00 - 4.78 345 8.11 4.06 3.14
Dosage group B : 100 mg/kg Ro 40-7592 AUC 0-2¢ : 7.00 a.m. similar on 2 consecutive days . _.‘_ -
Dosage group C : 300 mg/kg Ro 40-7592
Dosage group D : 800mg/kg Ro 40-7592
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C.6.b. Carcinogenicity in Rats
GLP Research Report #: Sponsor Volumes:  59-69
Conducted by : )

Summary:

Tolcapone was administered in the diet at doses of 50, 250, and 450 mg/kg/day to Wistar rats
(50/sex/dose group, 100/sex/control) for two years. Toxicokinetic analyses were conducted in satellite
groups of 10 rats/sex/dose at weeks 4, 26, 52, 78 and 104.

Body weights were reduced by 22% in HDM, and 27% in HDF at study termination. Reductions
in the MD groups did not exceed 7%. Food intake was significantly decreased in HDM from week 4/5 -
and HDF from week 2/3. Mortality occurred in all treatment groups at various times during the study;
there were no clear drug-related effects.

The most notable non-neoplastic and neoplastic lesions were in kidney. Almost all (>94%) HD
rats and a large fraction of MD rats exhibited renal tubulopathy, tubular hyperplasia, and
karyocytomegaly. Tubular hyperplasia with atypia was seen in 4-10% of MD and HD rats. Tubular cell
carcinomas were diagnosed in 1 MDM, 3 HDM, and 1 HDF, and tubular cell adenomas were found in 2
MDF and 1 HDF. According to the sponsor and their expert outside evaluator, these tumors arise due to
compensatory hyperplasia in response to tubule cell degeneration, and not because of a direct oncogenic
effect of tolcapone. The degeneration is speculated to result from"metabolic overload” and exhaustion.
The primary bases (among others) for this conclusion are:

1. tolcapone (and metabolites) are primarily excreted by the kidney
2. damage is restricted to the P3 segment which contains enzymes for xenobiotic metabolism
3. lipofuscin accumulation in the tubules is a sign of metabolic overload

The expert discounts karyomegaly as an indicator of a direct acting renal carcinogen, and cites several
articles (including his own) to support this contention. In addition, he notes that the tumor formation was
a late-occurring phenomenon requiring more than six-months of treatment, and that the compound was
non-genotoxic. Renal tumors were found in the one-year study rat study (one nephroblastoma, one
adenocarcinoma), and in the 13-week combination study with Sinemet (one nephroblastoma). The
reviewer's interpretation of the genotoxicity data is that the compound was positive in the ML/TK assay.

Additional significant non-neoplastic findings were in the forestomach (squamous cell hyperplasia

and hyperkeratosis) of MDM, HDM, and HDF. One HDM Was diagnosed with a squamous cell
carcinoma, and 2 HDM had squamous cell papillomas. The incidences of these tumors were considered
within historical control range, but the high incidence of non-neoplastic lesions in this tissue in both rats
and mice is consistent with a potentially neoplastic drug effect in this tissue. The sponsor suggests a
direct local irritant effect of the drug as a causative factor. Forestomach changes are of questionable
relevance to humans, which lack a forestomach, but since primate esophagus sometimes responds
similarly to rodent forestomach (Greaves), these findings cannot be completely disregarded.
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Endometrial hyperplasia was noted to occur at a higher incidence in tolcapone-treated rats. A dose
relationship was not evident (highest occurrence in MD rats), so the finding was not indicated as
significant by the sponsor. However, 8/60 HD rats were diagnosed with uterine adenocarcinomas,
which was higher than the incidences in control (2/120), LD (3/60), and MD (3/60) rats. The incidence
rate at the high dose (13.3%) exceeds all but one of the rates indicated in several historical control ranges.
Coupled with the findings of endometrial hyperplasia, the possibility that these tumors are drug-related
cannot be discounted. The fact that body weight in HDF was markedly suppressed, which may reduce
the appearance of tumors, amplifies this possibility.

Toxicokinetic analyses suggested that plasma concentrations increased dose-proportionally, but
levels did not stabilize until week 26 or 52 of treatment. Exposures in females rats appeared greater than
in males. Relative to plasma exposures in humans receiving the projected maintenance dose of 200 mg,
tid., (AUC, ,, = 80 pug.hr/ml), tolcapone exposures in male and female rats were:

Males Females
LD: 0.7-1.0 0.7-20 times the human exposure
- MD: 34-72 4.1-14.5 "
HD: 63-14.2 8.6-32.0 "

The 50 mg/kg dose is considered the "No Effect" level.
Methods:
Dosages: 50, 250, 450 mg/kg/day (Batches 209 003 and 405 009).

Dose selection was based on both toxicological and pharmacokinetic considerations. Daily
gavage administration of 300 mg/kg/day causes excessive mortality. The gavage route
results in exposures that are approximately twice as high as exposure by feed admix. A
dose of 500 mg/kg/day by feed-admix in a 6-month study was well tolerated, but caused a
10-20% reduction in body weight. A dose of 300 mg/kg/day did not affect body weight
development. Thus, a dose of 450 mg/kg was selected to lie within this range and produce
exposures that were 10-25 times the AUC following expected human doses (200 mg,

t.id.).

Route of Administration: =~ Drug-in-diet (pelleted preparation)
Species/Strain/Number: Wistar rat, Hannover-derived, SPF; 4 weeks old;
males: 76-103g, females: 54-85 g

300/sex
Group 1 Group 2 Group 3 Group 4 Group 5
ng/kg/day 0 o 50 250 450
MALES A 1- 50 61-110 121-170 181-230  241-290
8 51~ 60 111-120 171-180 231-240 291-300
FEMALES A 301-350 361-410 421-470 481-530 541-550
B 351-360 411-420 471-480 531-540 5$91-600

A - Oncogenicity Animals

B8 - Satellite Animals for Plasma Level Determinations at 4, 26, 52, 78 and
104 weeks. 108



Statistics:

Results:

Routine analyses of body weight, food intake, organ weight and clinical data were by one-
way ANOVA with a post-hoc Dunnett's test (normally distributed data) or Steel test (data
not normally distributed). Fisher's exact test was used for macroscopic findings.

Statistical evaluation of neoplastic lesions was according to Peto et al, (1980) using the
positive and negative trend tests with respect to dose. Only p-values <0.05 for rare
neoplasms, and <0.01 for common neoplasms were considered statistically significant.
The incidence of neoplastic lesions was considered sxgmﬁcant only if the lesions occurred
at a rate of 5% in any dose group and sex.

No treatment-related effects on mortality were evident.

Nusber of unscheduled Survivel at week 104
deaths Kaplan Meier Estisats
Males Fesales Nales Fesales
Group 1 (0 sg/kg/day) 13 14 7y 7
Group 2 (O mg/kgrday) 12 19 s ™
Croup 3 (50 sg/kg/day) 1 18 ax 70%
Croup 4 (250 sg/kg/day) 13(A) 12 0 [ 3
Croup S (450 eg/xg/dsy) [} 12 X 80%
(A) = Tvo males died after blood sampling
MALES
WK O WK 105 % CON
Cl1 88 611 -
C2 87 611 -
50 mg/kg 87 602 98
250 " 87 574 94
450 " 87 474 78
FEMALES
WK O WK 105 % CON
C1 68 339 -
C2 70 347 -
50 mg/kg 69 338 99
250 " 69 318 93
450 " 67 250 73 - _
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The first statistically significant reduction in body weight in HDM occurred at week 8 (5%). By
week 20, HDM weighed 15% less than controls. HDF weighed 4% less by week 4, and 14% less
by week 16. The weight differences between control an HD animals became progressively greater

over the remainder of the study.

Some statistically significant differences in body weight between control and MD animals were
cvident by week 50, but since the differences never exceeded 11%, they are not considered

important.
Eood Intake:

Significantly decreased at most points during the study in HDM (4-14%) and HDF (7-20%).
Hematology: (differential leukocyte count on control and HD at week 103)

No treatment-related effects were evident. Individual variations outside of a historical reference

range were:
! lymphocytes - 1ConF
! lymphocytes - 1 HDM, 1 HDF
! Segs - 2 HDM
I eosinophils - 2ConM,1ConF
2 HDM, 1 HDF
I monocytes - 4ConM, 3 ConF
6 HDM, 3 HDF -
Gross Pathology:
lung, foci - MDM (35%)
stomach,
discoloration - MDM (13%), HDM (30%)
HDF (23%)
foci - HDM (42%)
HDF (20%)
duodenum, dilatation - HDF (10%)
cecum,
liquid contents - HDM (15%)
distended w/ feces - HDM (22%)
HDF (10%)
kidney, watery cyst - HDF (12%)
uterus, discoloration - MDF (30%)
thymus, foci - HDF (13%)
mesenteric lymph node,
nodular thickening - MDM (8%), HDM (8%)
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Non-neoplastic lesiogs:

Group/Incidence Rate (%)

Lesion 1 2 3 4 5
forestomach | squamous cell hyperplasia M 2 - 4 39+ 88*
F 2 - 4 4 28+
hyperkeratosis M 2 - 4 28* | 70*
F - - 2 4 14+

kidney cortical cysts M 8 4 6 4 6
F 2 2 4 8 36*
karyocytomegaly M - - - 43* 92+
F - - - 90* 95+
papillary hyaline casts M 4 16 10 26* | 'S56*
F 4 2 4 20* 38+
papillary degeneration M - - - 6* 21*
F - - - 18 16*
tubular hyperplasia M - - - 33* | 90+
F - - - 78+ 89*

tubular hyperplasia M - - - 4 8*

w/ atypia F - - - 6 9*

tubular cystic hyperplasia M - - - 2 15

F - - - 27 73
tubular necrosis M - - - 18+ 38*
F - - 2 47+ 85*

tubular hypertrophy M - - - - 2

F 2 - - 2 11

tubular cyto. lipofuscin M - - - - -

F - - - 31 60
tubulopathy M - - - 78% | 98+
F - - - 96** | 95+

uterus cystic endometrial hyperplasia 8 12 15 30 14

* The statistically significant effects were not clearly identified in the summary tables or in a

statistical table. Thus, only those effects described in the text as "significant” are labeled.

+ Shown are data from the Expert Re-evaluation (Vol. 72:69).
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The data include animals from both the oncogenicity and toxicokinetic groups. The TK animals
were examined microscopically only when there was a necropsy finding. This resulted in unequal
n's among groups; hence, the data are expressed as "Incidence Rates”.

Tubulopathy: a summarizing term used by the pathologist when either tubular cell degeneration, tubular
single cell necrosis, tubular cell hyperplasia, and/or karyocytomegaly was diagnosed in the
straight portion of the proximal tubules. )

According to the sponsor’s expert evaluation of the data, the basic renal lesion was single cell
death in the straight portion of the proximal tubule at the mid and high dose level. The
tubulopathy was characterized by tubular cell degeneration, necrosis with reactive regeneration
and hyperplasia occasionally with atypia, and karyocytomegaly. Females tended to be more
severely affected than males, possibly due to higher drug exposures. The suggestion is raised that
cell death and "dropping out” (degenerate cells were found in the tubule lumen) may be due to
"metabolic overload" or exhaustion; the accumulation of cytoplasmic lipofuscin, an index of
increased metabolic activity, is consistent with this hypothesis. The compensatory hyperplasia is
suggested as a mechanism of renal tumor development. The expert suggests that karyomegaly is
not necessarily indicative of a direct renal oncogenic effect of tolcapone.

The forestomach changes were marked and appear dug-related, particularly in males. The

sponsor suggest a direct local irritant effect of the drug as a causative factor. These findings
support the contention that the observed stomach neoplasias are also drug-related. Forestomach
changes are of questionable relevance to humans, which lack a forestomach, but since primate
esophagus sometimes responds similarly to rodent forestomach (Greaves), these findings cannot
be completely disregarded. -

Increased incidences of endometrial hyperplasia were not dose-related, and were thus not
considered significant. However, this lesion appeared more frequently in drug-treated animals,
and is mentioned in view of its possible relationship with uterine tumors. The sponsor suggests
that estrogenic effects of tolcapone may underlie this lesion, but no data was submitted to support

this mechanism.

APPEARS THIS WAY
ON ORIGINAL
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Lesion 1 2 3 4 5

kidney tubular cell carcinoma M | 0/50 | 0/51 0/52 1/51 | 3/52
F 0/50 | 0/50 | 0/50 | 0/50 | 1/55+

tubular cell adenoma M | 0/50 | o0/51 0/52 | 0/51 | 0/52
F 0/50 | 0/50 | 0/50 | 2/50 | 1/55+

stomach squamous cell carcinoma M | 0/52 | 0/50 | 0/51 0/53 | 1/55

F 0/50 | 0/52 | 0/50 | 0/51 | o/55

squamouscellpapilloma M | 0/52 | 0/50 | 0/51 0/53 | 2/58

F 050 | 0/52 |.0/50 | o/51 | ors5

adenoma M | 0/52 0/50 0/51 0/53 1/55

F 0/50 0/52 0/50 0/51 0/55

uterus adenocarcinoma 0/53 2/57 | 3/54.| 3/53 8/57

+ Shown are data from the Expert Re-evaluation (Vol. 72:69).

The renal tumors were considered to be due to increased tubular cell proliferation as a

consequence of tubular necrosis.

The apparent dose-related increase in uterine tumors suggests that this may be a true effect of the

drug. The sponsor has submitted two documents with historical control data for uterine

adenocarcinomas in European Wistar rats. In a book chapter by Brown and Leininger
(Pathobiology of the Aging Rat, 1992), a very broad range of incidence values is reported (0.5,

1.3, 5,11, 12.7, 39%). In an EPS (Experimental Pathology Services) historical control data

compilation, the highest incidence of uterine adenocarcinomas in 27 studies of 104-130 weeks
duration was 8%. Since the incidence rate in this study (8/57 = 14%) exceeds all but one of the
historical control data points, it should not be dismissed on this basis. The fact that body weight

'in HDF was markedly suppressed, and hyperplastic changes in the uterus were also noted at a

relatively high frequency adds further support for the contention that TASMAR may be
responsible for uterine neoplastic changes in the rat.

The incidence of forestomach tumors was also considered within historical control range.
However, the high incidence of non-neoplastic lesions in this tissue in both rats and mice is

consistent with a potentially neoplastic drug effect in this tissue.

Decreased incidences of pituitary adenomas in HDM and HDF, and mammary gland
fibroadenomas in HDF were also noted.
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Plasma Concentrations:

-

2/sex/dose/time point)

(weeks 4, 26, 52, 78, 104 at 0700, 1100, 1600, 2100, 0200 (from

Increases in plasma concentrations were approximately dose-proportional at the initial
measurement (week 4). From weeks 4-52, increases were greater than dose proportional (two-

fold in males, three-fold in females), and stabilized thereafter. Plasma levels were

fold higher in females compared to males.

Based on AUC determinations made between weeks 52-104, rat exposures were higher than
exposures in humans receiving 200 mg, t.i.d. (80 ng.hr/ml), by 12-14 times in HDM, and 24-32
times in HDF.

Table 1: Pharmacokinetic parameters of Ro 40-7592 in male mats

two- to three-

lehl:wpmofhlﬂ-m&mnh

Cmax ( uphml) AUC ¢0-2¢ ( hyug/ml)
week 4 week 26 week 52 week 78 week 104 - week 4 week 26 week 52 week 78 week 104
Group 3 307 3.60 407 417 424 Group 3 ¢S 724 765 717 727
Grotip ¢ 16.1 z9 294 294 272 Group 4 74 458 573 508 74
Group 5 280 53.1 589 50.0 53.7 Group 8 503 989 1138 956 1041

Table 2 : Phammacokinetic parameters of Ro 40-7592 in female rats

Table ¢ : Pharmacokinetic parameters of Ro €0-7592 in female rats -

Camax ( AUC 0-2¢ ( hyg/ml)
week ¢ waeek 26 week 52 week 78 | week 104 week 4 week 26 week 52 week 78 | week 104
Group 3 321 7.0¢ 656 7.08 9.2 Group 3 563 118 12 128 166
Group 4 27.1 373 612 53.7 592 Group 4 328 763 1161 978 889
Group § 513 822 126 102 18 Group $ 691 1487 2507 1882 2563
Dosage group 3: 30 mg/kg Ro 40-7592 Dosage group 3: 50 mg/kg Ro 40-7592
Dosage group 4 : 250 mg/kg Ro 40-7592 Dosage group ¢: 250 mg/kg Ro 40-7592

Dosage group S

450 mg/kg Ro 40-7592

Dosage group 5: 450 mg/kg Ro 40-7592

114




[ BN Rl
- S

- R R R ey e grm- . se

R®
L} B
[ 2 B
E JL UL R [ B A ¥ ¥ I

n

»

?

4

1

H

1

b _J
2671160
330020

2371100
380010

lﬂ K F Sl ”. LI I IS LI I R I N LI B

t 17-APR-96

X B F ER A &= F ) ¢« 200 LI I N A R R Y LR}

" “.’- -.-. . g-""-

SATEOL. ¥O.: 93003 WaW
Pathbate® Systam V4.1

LN BN | L] f B L ) L R S I I I ) LI e

n

”

»n

4
® 8 N 49 8 v oo
3 3+ 2 - 1 - 3 ¥ . 1
N M W BN wN

”

0 N N N N N MWW BN

3 2
8 3 50 B N N N s N N

g

L P L 8 LSO RSO L b O Y O Y Y
N S e I et ettt Chod 118 : St O O i e
mle il il i g Vill e
m_.m AU FH 1 e B B m_m Mm SR
11| I I I I T R I i R I R R T
”mn : S54 IRe BT I T ARSSEEEEY N I 81 ok IR m I3
g M1l el B i
I TTE O P O R R U

cgig-

N g N 0 4 v oo

*» ® a o o o s s e &t
L R L |
* s s s e 0 s o3

Be.Smntend )

.

M L I I T N N |

cHotaatetio earetmeme . . . . . . . . .2
* Metastents of sereems.
. Lven U

LPow wats
~ feamngieoms . .

3470200
380020

4 11-APR-0¢

”»
]
1
27/1100_
350010

t AT-APR-9¢6

”» N N & & »
« & & e e =

PAFEOC. NO.s 95008 WM

-
: BAT, 104 WEIRS, FESD ADMIXTURE barm
PatiDete® System V4.1

| -
PathDate® System ¥4.1

»

]
L MAT:
L]
PATHOL. §O.r 95005 EBN

[N N O
.. “l-
e [ I
LN N U

1
1
2
3
)
1

"

1)
A}
1
3
t
%

]

|

1

L

n
»
% %0 2 % N N N N X
§ o o = § o o o e =
-
-
»
1
TR I B B N B R R
.
M 0 M NN NNE NN
.
% ® W NNNNe RN
1
»
1
'
"
»
»
™M N WM N NN NN
1
1
4
1
1
|}

LESIONS FY ORGAN/OROUY/SEX
n
LI
0 »

g

£

i

m K
1 IR PR UASO [R [ [PR [P PR [P 3 m veolanea]ocncnnanneuan
. 1HEIR _“ o nc g wu (1 m““m priniivt
ol | | T AL K L LS L L L L L T L] LS LS
: m i SEEH I I T N I IS 1 mmm S SHIEEESSIEE 1
R L NTHEEE R o SHHT SN IREERERErRt
N\_m i 4l {HIEREE balo mm - m””.”“”_” i
o 2% it HRHEE i i3 1 3 I BTt
ST N KT AT I T
It HHHIURHHHILHT T T IR

o Lamatned 3

arel srest twmer,




LPOSSIBLE gopy

3

)

*

FATHOLOUT RRPORT e 2972100
SEBREY SRILES -4 .1 350010
TEST ARTICIE ¢ BO 40~7992/001 PAFEOL. §O.: 95008 Eam
TEST SYITER : BAT, 104 WEIES, FEID ADKISTNRS s 1 17-Are-9¢
ZFONSOR ¢ F.BOFPMNN-LA BOCEE AS PatdBeta® Systen V4.2

Ol e L4 -} » <@ b
- T N F R 7 B F W F n ?
A/ TINN M ADs: 0 % 0 0 ¥ ¥ ¥ © 8 W
A e Samtand 3 $ 1 ¢ &t 4 . 3

AP M B . . . . . e . e e 3 + o e & 1 o § e o .

.
.
]
.
-
L]
0
.
.

.
*
.
.
.
.
-
.
0
.

|
|

L] tmstady - 1 1 . 2 . . . § .
chotroniiodmme . . . . .. .o B e e o e § & 2 e o =
aewers- Sfastnet: « - 1 <« 2 . 1 31 2 S
cthbterssil aowbm . . . . s .. e 3 v e s =+ e = e = § =
" bt 3 - 2 . g . 2 . g .
cSoigniaptigonl e, . . . S . 2 e 2 = e+ o o t e 1 <« V1 .
owates Ml - 1 - 2 - 6 . 3 - &
chmigagrenda-tumonil bomr. . . ., . 2 = - © o o §t e = e
[ Sbwied: - 3 - ? . 3 . 3 .- 7
cdfunpmarsionm . . . . . . s e e 3 = = e T e 3 e o+ < 3
sStremal P . . . . . . e s n e ) e e o o = § o T o O
7ITNITANY RN Saiustdes 2 7 2 7 ¢ 0 : S - 3
cMMwmmoelporndiotalte. - . - . . . . 2 2 7 ¢t 7 . & - S . 3
<« Mdenwue of pare Wtersedls . . c s s e b o o T o =2 o 1 o o

FATIOLOST ENFORT . o T 2971300
SUNARY TANLES xc .z 350010

TEST ARTICIE 1 3O 40-7892/003 FATEOL. ¥O.: 95008 EEN
TEST SYSTEN  : RAT, 304 WEKNS, VEED ADNIXTURS barsy 2 37-AFR-96

SFORSOR ? F.EVTRANN-LA BOCEE AS Fathbete® Systes V6.1
mwmmmmmnmmwm
STATUS AT NBCROCIY: KO, INCL. DEATES .
Satellite Groups »

o e 3 - » »n L J n

- t N ¢ W P NPrPR P ONOCT
CRAMYPTIRNN MM.ADNS: B W 0 W W W W W W W
TURMD RAS Sbuatastt - . - . . . 1 s -
clollbostorestiodmes . . . . . . 4 s 3 o o« e+ o o o 3 1 .

AP LS
DGR hehreAIYOES . . . . . . e o1 = + Tt e » e e e e .
-m_ﬂm.......nl-t---...|

mwewart, w3, L R I I
clpptablestiomattpummt lyptams . . . . . 1 - - o+ = . . 0§ . o .
- -tigamt E e T T T T
. ) MGmieds 3 - . 3 . R |

L]
~fpmuus esll mretem . . . . . . e o8 1 = o & + o & e o .

NOEE, (W0 W

L&’ ] So.Ennalend & & - ¢ - 3 - 3 .
~MUREIES . . . . s i s s e e el e 2 e e e T e e .
-!h—............:-l-l-‘-t-.
FW/BRONTS Salmateed:s 2 3 3 3 V' 3 9 3 2 .
Ll T T T S T T T
~EMMAMIMINS. . . . . e e e e sl o » = e 1 e 2 o e =
~PRMMTEEE . . . . .. ettt a et e e e e e e b e e .
~Spmasm oit pupiidam . . . . . . . .t - . ] ® s & e e e e

ST II91SS0d 1539



C.7. Antigenicity in Mice and Guinea Pigs

Conducted by : Department of Toxicology and Pathology
Nippon Roche Research Center

Kamakura, Japan
Research Report #:  J-146,090
Summary:

Tolcapone did not display antigenic properties in the active systemic anaphylaxis in Guinea pigs
and passive cutaneous anaphylaxis in rats.

Methods:
Active Systemic Anaphylaxis (ASA) in Guinea Pigs:

Two groups (n = 10) were used to assess the antigenicity of tolcapone and Penicillin G as a positive
control. Animals were sensitized by two subcutaneous injections of either tolcapone (7.5 mg) linked to
guinea pig serum albumin (GPSA), or penicillin (7.5 mg) linked to GPSA at 4 day intervals. Animals
were challenged after 10 or 20 days (n=5/day) by intravenous of either tolcapone or penicillin linked to
mouse serum albumin (MSA; 12 mg/animal). Animals were monitored for anaphylaxis.

Passive Cutaneous Anaphylaxis (PCA) in Rats:

Groups of 10, 10, and 5 mice were used to prepare tolcapone, penicillin or ovalbumin antigenic
sensitization solutions. Each compound was linked to GPSA, diluted in saline and mixed with alum
cream at a concentration to apply 10 or 1 pg/of tolcapone or penicillin per animal. Animals were
sensitized by two intraperitoneal injections of either tolcapone-GPSA, penicilli-GPSA or ovalbumin at 4
week intervals. Two weeks after the final injection, blood was collected from mice by cardiac puncture
for preparation of antisera, which was injected intradermally into rats. Twenty-four hrs later, the rats
were challenged with an intravenous injection of tolcapone or penicillin linked to mouse serum albumin
(MSA), or ovalbumin solution containing Evans' blue dye. Thirty minutes after the challenge, the rats
were sacrificed and evaluated for a reaction by the formation of blue spots in the skin. _

Results:

Tolcapone did not produce signs of anaphylaxis in sensitized guinea pigs. Signs of anaphylaxis were
observed in the penicillin-sensitized positive control groups.

In the PCA test, no blue spots were observed in the skin of rats that were sensitized and challenged with
tolcapone. Penicillin produced the expected antigenic response.
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D. PHARMACOKINETIC/ADME STUDIES

Single Dose Pharmacokinetics/Absorption

1.
2.

Di.s'tribu:ion
6.

7.

Metabolism

12.
3.
4.

13.
14,
15.
16.
18.
22.
23.

Excretion
10.
11.

19.
20.

Single-Dose Oral and IV Pharmacokinetics in Rats and Dogs
Single-dose Pharmacokinetics of C-Tolcapone in Rats

Tissue distribution following single oral administration of “C-Tolcapone (5 mg/kg) to
pigmented rats

Tissue distribution following single oral administration of “C-Tolcapone (20 mg/kg) to
albino rats

["*C}-Tolcapone Distribution: Whole-Body Autoradiography (WBAR) in pregnant
pigmented rats after oral administration :
['*C]-Tolcapone Distribution: Whole-Body Autoradiography (WBAR) in male and female
albino rats after oral administration

In vitro binding of tolcapone human, rat and dog plasma proteins - '

Plasma Protein Binding: In vitro interaction with digitoxin, phenytoin, tolbutamide
and warfarin in human plasma.

In vitro metabolism of tolcapone by rat, dog and human liver microsomes

Plasma levels of tolcapone glucuronide in rats and dogs during oral toxicology studies
Plasma levels of tolcapone glucuronide, tolcapone and 3-O-methyltolcapone after
intravenous administration of tolcapone glucuronide to rats L
Plasma metabolites of tolcapone after oral administration to hurnans, dogs and rats
Urinary metabolites of tolcapone after oral administration to humans, dogs and rats
Urinary metabolites of tolcapone in rat and mouse after oral and i.v. treatment
Biliary metabolites in rats after oral ['*C}-tolcapone

Biliary metabolites in dogs after oral ['*C)-tolcapone

Drug Interaction Studies: In vitro metabolism studies

Effect of tolcapone on hepatic metabolism in vivo

Excretion balance and blood levels of [*C]-tolcapone in rats after i.v. and oral
administration

Excretion balance of ['*C]-tolcapone in dogs after i.v. and oral administration
Excretion into rat milk after oral administration of [14C]-tolcapone

Placental transfer of [*C)-tolcapone into rat fetuses after oral administration
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D.1. Single-Dose Oral and IV Pharmacokinetics in Rats and Dogs
Research Report#:  B-104,522 Volume: 79

Summary:

The single-dose pharmacokinetics of tolcapone, including the formation of 3-O-methyltolcapone,
were determined in rats ( L.v.: 1.5 mg/kg; p.o.: 1.5 and 29.7 mg/kg) and dogs (i.v.: 1.5 and 2.0
mg/kg; p.o.: 1.8 and 4.3 mg/kg). The pharmacokinetics of 3-O-methyltolcapone were also
determined following administration to rats (0.5 mg/kg, i.v.) or dogs (0.5-1.0 mg/kg, i.v.; 1.7-2.0,

p.0.).

The pharmacokinetics of tolcapone were similar in the two species. Tolcapone had a relatively
short half-life, low volume of distribution, low plasma clearance, and high oral bioavailability.

Results:
Single-Dose Tolcapone Pharmacokinetics in Rats
Dose, tax Conax AUCpin | Vdg Cl tinP F
route | () be | (hug/ml) | (Vke) | (mUminkg) | (o)
1.5, i.v. . 291 0.20 8.61 0.56
1.5, p.o. 033 1.41 2.19 1.66* 74.6
29.7, p.o. 047 1045 26.73

*median; n = 3/group

Single-Dose Tolcapone Pharmacokinetics in Dogs

Dose, | tu, Cou | AUCoup | Vi, cl t,0B F
route (hr) hr (h.pg/ml) | (Vkg) | (mVminkg) |  (hr)
1.5, iv. 16.13 0.16 1.54 1.76
2.0, iv. 14.86 0.16 2.24 1.13
1.8, p.o. 1.5 5.04 14.00 1.39 714
4.3, p.o. 0.5 8.27 20.00 1.13 622
n=1] .

The 3-O-methyl metabolite appeared rapidly in plasma after i.v. administration in both species,
although t,,,, was achieved relatively slowly in dogs. Plasma levels of metabolite were generally
low, although in rats they exceeded those of the parent by 1 hr post-dose. Elimination of the
metabolite was slower than that of the parent compound:
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3-O-Methyltolcapone Pharmacokinetics after Tolcapone Administration in Rats

TOLdose, | tw | Cax | AUCqiy | Vi, cl 1,8
route (hr) (hr) | (h.ug/ml) | (Vkg) | (mUminkg) | (b
L5, iv. 0.64 1.64 0.24
15,po. | 033 | 050 2.80 2.87
29.7,po. | 1.0 | 059 | 1075 11.9

3-O-Methyltolcapone Pharmacokinetics after Tolcapone Administration in Dogs

TOLdose, | twe | Cux | AUCgan | Vd, cl tiB
route (hr) (br) | (hpg/ml) | (Ukg) | (mi/minkg) | (hr)

1.5, i.v. 50 | 090 | 1920 10.4
2.0, i.v. 1 40 | o042 6.48 7.83
1.8, p.o. 70 | 0.79 16.00 9.17
433, p.o. 50 | 056 7.92 3.95

n=1

The single-dose pharmacokinetic parameters for the 3-O-methyl-metabolite were determined -
following intravenous and oral administration, and were not markedly different fronr those of the
parent compound:

Rats
3-O-MeTOL | tuy | Com |AUCqug | Vd, cl taP
dose, route | (hr) (hr) | (hpg/ml) | (Vkg) | (mlmin.kg) (hr)

0.5, i.v. 1490 | 0.22 1.69 1.72
n = 3 rats/group
Dogs

'3-0-MeTOL | tw, | Cou |AUCpuy | V. cl t.B F

dose, route | (hr) (hr) | (h.pg/ml) | (Vkg) | (mVminkg) (hr)

0.5, i.v. 2676 | 0.19 032 | 746

1.0, iv. 3015 | 024 0.55 6.26
117, po. 067 | 700 | 29.06 2.59 57.3
2.0, p.o 1.50 | 8.40 546 780 =| _ 86.8
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D.2. Single-dose Pharmacokinetics of 1“C-Tolcapone in Rats
Research Report # J-146,430 Volume: 79

Summary:

The single-dose pharmacokinetics of '“C-tolcapone were determined in male rats administered 5,
20, 100 mg/kg, p.o., or 5 mg/kg, i.v., and female rats administered 20 mg/kg, p.o. Groups
consisted of 4 rats.

Following oral administration of “C-tolcapone to males, increases in Cmax of total radiolabel,
parent compound, or metabolite were less than dose-proportional (Sponsor Table 1). Increases in
AUC of the radiolabel and the parent compound were dose-proportional. Tmax increased with
dose. The half-life of the parent compound was much shorter than the half-life of the total
radiolabel. The bioavailability of tolcapone was moderate (55.0-58.5), and that of the radiolabel
was slightly higher (64-70%), suggesting low first-pass metabolism. The Cmax of 3-Q-
methyitolcapone was 2.5-5% of the Cmax of the parent compound.

No significant gender differences were evident.

Table 1 Pharmacokinei Ic paraseters of “‘C-radiosctivity, Ro#0-7582 and Ro40-759! in blood ,
atter single oral and Intravenous adainistration of “C-Ro40-7592 to rats

Phetsacokinetio cerpmeters
Sox Doso  Moute Tiex Canx ns AUC(0-0) DA -
{wa/k) the) (upea/al) _  (h) (ugeg.*he/al) (0
S _Lv = - 1,20:£ 069 1833 %+ 09
Male S po 03007 68067 Nw2E1r21 10.77% 0.2
Y- radioactivity 20 po 061007 1253+ 3.20 2220+ 3.9 42,02 % 23l6

10 oo 20800 268X213 150X2 20251876

Fomalo 20 po 0.63:£0.13 1953110 3298+ 477 49.85 % 6.58

§ Ly, = = 0053500 951 % 040 (100
tiao § po 03 £006- 49207 09004 S5ME 023 562
Ro40-7502 20° po. 050014 123 %26 LISE01s 227+ 2.5 585

10 po 26085 230423 1ko4 1M1 S50

Femsle 20* po. 050 £000 1375050 0821002 2814t 2.9

- KA - = N.C. N.C.

lale § po. 0.66 £ 0.16- " 0.24 £ 0.01 N.C. ) N.C.

MJF&I 20°* po. 067000, 031 % 9.03 NG N.C.
10 po 2134072 085015 NG G

Female 20¢ po. 0421008 0.% % 0.03 e N.C.

Data sro exprossod as the mosn valuesZS.E. of four snisals. ( * : three animals )
N.C. : Not calculatlod ,
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D.3. Tissue distribution following single oral administration of “C-Tolcapone (5 mg/kg) to
pigmented rats
Research Report #: B-113,223 Volume: 80

Summary:

The tissue distribution of 5 mg/kg "C-tolcapone was determined in pigmented (piebald) rats (12
M, 12'F) at 0.5-48 hrs after oral administration. Concentrations of radioactivity were determined
by scintillation counting.

Maximum levels of radioactivity in tissues were attained at 0.5 hr post-dose (Sponsor Tables
2&3). Highest concentrations were achieved in the in the organs of absorption (gut) and
climination (liver, kidney). The slowest rate of decline in radioactivity levels were in the liver,
kidney, and gut. The highest amount of radioactivity detected in brain was 0.04 times the blood
level. By 48 hrs, significant levels (0.5 ug equiv/g tissue) were detectable only in the stomach,
intestine, kidney, liver, and white skin {the 48 hr measurement in male brain tissue is considered
spurious by the reviewer}. A tendency for higher levels in females was noted. This finding could
not be statistically evaluated due to the low sample size, but would not be unexpected based on
toxicokinetic studies demonstrating higher tolcapone plasma levels in females.
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D4. Tissue distribution following single oral administration of “C-Tolcapone (20 mg/kg) to

albino rats
Research Report #:  J-146,485 Volume: 80

Summary:

The tissue distribution of 20 mg/kg “C-tolcapone was determined in albino Sprague-Dawley rats
(15 M, 15 F) at 0.5-24 hrs after oral administration. Concentrations of radioactivity were
determined by scintillation counting. Blood, brain, liver, kidney, and small intestine were further
analyzed for parent and 3-O-methyltolcapone at 0.5, 2 and 7 hrs after dosing.

Maximum levels of tissue radioactivity were attained at 0.5 hr post-dose. Highest concentrations
were achieved in the organs of absorption (gut) and elimination (liver, kidney, bladder). At0.5
and 2 hrs, intact drug accounted for 40-75% of radioactivity in blood. In other tissues, however,

generally less than 10% of radioactivity was tolcapone or 3-O-methyltolcapone. Minor levels of
3-O-methyltolcapone were found in liver, kidney, and small intestine, but blood levels of this

metabolite were approximately equivalent to those of parent compound at 7 hrs post-dose. As in
the preceding study, only low levels of radioactivity and tolcapone were detected in brain. By 7
hrs post-treatment, neither the parent compound nor the 3-O-methyl metabolite were detected in

the liver or kidney (Sponsor Tables 1-4).

An ex vivo plasma protein binding study confirmed in vitro observations that tolcapone is highly
bound to plasma proteins (Tables 5 & 6).
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